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20 Albumin is also a transport protein and binds naturally occurring, therapeutic, and

toxic materials in the circulation.

Albumin is distributed throughout the extracellular water and more than 60% of the
body albumin pool is located in the extravascular fluid compartment. The total body albumin
in a 70 kg man is approximately 350g; it has a circulating life span of 15-20 days, with a
25 turnover of approximately 15 g per day.

The minimum serum albumin level necessary to prevent or reverse peripheral edema
is unknown. Although it qndoubtedly varies from patient to patient, there is some evidence
that it falls near 2.5 g per deciliter. This concentration provides a plasma oncotic pressure of
20 mm Hg (the equivalent of a total protein concentration of 5.2 g/dL).

30 Preparations containing albumin, including plasma protein fractions, are often
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25 disease (such as Ceredase® from Genzyme) and antithrombin III for hereditary deficiency
(such as Thrombate III® from Bayer or Atnativ® from Pharmacia & UpJohn). In such

preparations, albumm may make up more than 99% of the fotal protem content.

Albumin is also found as a stabilizer in vaccine preparations, such as Tick-Born
Encephalitis (TBE) Virus Vaccine and Measles, Mumps and Rubella Virus Vaccine Live

30 (such as MMR;® from Merck), Rabies Vaccine (such as RabAvert® from Chiron and
Imovax® from Pasteur-Merieux) and Oral Polio Vaccine (such as Evans Polio Vaccine®

from Evans/Medeva). In such preparations, albumin may again make up more than 99% of
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Most procedures for producing biological materials have involved methods that
screen or test the biological materials for one or mbre particular biological contaminants or
pathogens rather than removal or inactivation of the contaminant(s) or pathogen(s) from the
material. Materials that test pos1t1ve for a biological contaminant or pathogen are merely not

25 used. Examples of screenlng procedures include the testing for a particular virus in human
blood from blood donors. Such procedures, however, are not always reliable and are not able

to detect the

presence of certain viruses, particularly in very low numbers. This reduces the value or
certainty of the test in' view of the consequences associated with a false negative result. False
30 negative results can be life threatening in certain cases, for example in the case of Acquired

Immune Deficiency Syndrome (AIDS). Furthermore, in some instances it can take weeks, if
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Among the viruses' of concern for both human and animal-derived biological
materials, the smallest, and thus most difficult to inactivate, belong to the family of
Parvoviruses and the slightly larger protein-coated Hepatitis virus. In humans, the Parvovirus
B19, and Hepatitis A are ;che agents of concern. In porcine-derived materials, the smallest
corresponding virus is Porcine Parvovirus. Since this virus is harmless to humans, it is
frequently chosen as a model virus for the human B19 Parvovirus. The demonstration of
inactivation of this model parvovirus is considered adequate proof that the method employed
will kill human B19 virus and Hepatitis A, and by extension, that it will also kill the larger
and less hardy viruses such as HIV, CMYV, Hepatitis B and C and others.

More recent efforts have focussed on methods to rembve or inactivate contaminants in

the products. Such methods include heat treating, filtration and the addition of chemical
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of acti Ve(Leltman). U.S. Patent No. 4,620,908 discloses that protein products must be frozen prior to

irradiation in order to maintain the viability of the protein product. This patent concludes that
"[i]f the gamma irradiation were applied while the protein material was at, for example,
ambient temperature, the material would be also completely. destroyed, that is the activity of
the material would be rendered so low as to be virtually ineffective". Unfortunately, many
sensitive biological materials, such as monoclonal antibodies (Mab), may lose viability and
activity if subjected to freezing for irradiation purposes and then thawing prior to
administration to a patient.

In view of the difficulties discussed above, there remains a need for methods of
sterilizing preparations containing albumin that are effective for reducing the level of active

biological contaminants or pathogens without an adverse effect on the preparation.
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active biological contam nants or pathogens w thout adversely effecting
the preparation. O her object features _and, advantages of the present
invention will be set forth i%“{"l‘f@rﬂé{[ HRYenges ey i ption of preferred

enmbodi ment s t f/l%@or(fhﬁ%lkfoi\ﬁ’% arfdeck Bf fh@?eséﬂdt lidveRonap pesvédet méthaimof bmrlhizem:r i ption
or may be | earned ractice of t

e 1 nven .0 jects
advant ag egep@faﬁ@nﬁecomw plgpmig by redacing ghg) lpve Lﬁgéﬁ’d’e E)HSI ﬁ’g S ot

conposi tig éhgdw ﬁogﬁelea&t bEatias | te PREFEABNOULOthE: bRt Iféahm and
descri pt| 5 Ims hereof. In accordance with these and o obj ect s,

a first eﬂdﬁmgn%ﬂﬁ th@fpretsﬁé 1@%‘5@?\?"111 banses frfhoin the defpiled deggiption of prg H‘B f or
sterili Z'éﬂ%oﬂm%ﬁﬁ%&afozl s,C gﬁHxﬂ"Qﬂ%P‘dﬁi&a@e&t%ﬁn e de%@ﬁl;ﬁiohldf%iwbe

radi ati on ‘conprising: (I reparation containjng albynn at

| east onedearsedaiyi practise of meanvmmnﬂ’h@fsfo ¢th ved edyappgrsedthe mecnbipryalt B¢ i on
containin n fr 3'2;50&1%& S 6 e GR@ERL | On
cont ai ni nrg lgfs(gﬁn@aﬁt a%’e rag::()ﬂ#lbégﬁongtaﬁgﬂwe ?3 tflc\r/]'lzz{ii te for a tine

ef f ect i vedes@ipsiviesrid dleims béreofirat eri al . Anot her enbodi ment of the present
invention is directed taq thod, f li,z] he0 géﬁptalnlng
albumin that S ag‘éoﬁ‘ga}nf? lﬁ% g{g |%t°|?%err1 Of:b ec{s i’s Hw ﬁ’f’ @@gﬁggﬁn Bre

resi dual iagdnviemts digsetednio a)ine&loprfepaneahzmg\aqmmaaltmn mgntainblgmlbumm thatllével

effective tq.protect. the .epar.at.i,.on_cont ai ni.n i on;
and (ii) %GP?%‘& taf‘idhad“’P%mB Bga(ﬁﬁd@ﬁg CORPEPHEY C"ni[ag ‘% g{b%ﬁ@% I ,02{%, on at
an ef f ect duatgliZahen haoui dfietiead hoedct e ptepaxﬁthc&f aohtanmg dieurpin épar radlamm

cont ai ni ng al bum n, ot her enbodi ment of the present .invent.ion.i irected
to a met Wl Gibradiping tP‘? PieRyagen ?P@ﬁﬁ?%?lﬁlgwné”d ! ??ﬁl%gat at Sﬁf?ﬁtnﬁe ]t[llﬁea t igs

sensi ti veh@effRveatbisRilieOMPatkiay: (i) reducing the tenperature of a
preparation containing albumn to a |evel effecti 0 protec ..he
preparation c8whsr smpesimae phithe HI?SSPH ipyggfion }Sdﬁ‘mtﬁ‘%g’ a(fnleégl ﬁ?&‘ﬁigﬁ‘ g t he
preparati PepL£a1dh %ﬁ!aﬂﬁxg]aﬁlbhhﬁlnnthat/\&st Rnéigdd at taahtiad Cﬁlﬂpﬁ@cllﬁ;:ﬁ(ﬂ)l I\t&lcﬁ@t tefor a
time effective to sterilize the ‘preparatlon cont ai ni ng ot her

um n.
enbodi mentesigpal soleent peniai of ¢ RIFBRATG COtiTgRE Abura 19 6@6#%%&%%? P grotast ‘E‘F i lizing
a prepar gr%f)ég jofi Qgﬁtgfnﬁfgré%lﬁllf? W rabiB8dn; bl 68 Neddidtng theCprépehitidh céMiaining

conpr|5|n yi ng to the preparatlon contalnln al bumn a
st abi | i zi aigurpmowéssad@@b@@t el effecsive rae f@fr@t}ﬁleceéf%‘i“@tﬁorféﬂwe the preparation

containing albumin.

Another embodiment of the present invention is directed to a method for sterilizing a
preparation containing albumin that is sensitive to radiation comprising: (i) reducing the
temperature of a preparation containing albumin to a level effective to protect the preparation
containing albumin from radiation; and (ii) irradiating the preparation containing albumin
with radiation at an effective rate for a time effective to sterilize the preparation containing
albumin.

Another embodiment of the present invention is directed to a method for sterilizing a
preparation containing albumin that is sensitive to radiation comprising: (i) applying to the
preparation containing albumin a stabilizing process selected from the group consisting of:
(a) reducing the residual solvent content of a preparation containing albumin, (b) adding to
the preparation containing albumin at least one stabilizer, and (c) reducing the temperature of

the preparation containing albumin; and (ii) irradiating the preparation containing albumin
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(a) reducing the residual solvent content of a preparation containing

al bumn, (b) adding to the preparation containing albumn at |east one
stabi | i zewp oafeh3¢x) reduci ng the tenperature of the prep&catison2mant ai ni ng
al bumin; and (ii) irradiating the preparation containing albumn -6 WO

03/ 020325V1BQI&1HSQQét?aK%4chtwir§tb forel it iefactat t@steriZdint preparatitinecohtaining t i me

effective to sterilize t aration, cont aj ni n. t he
st abi | i ziaHymi gtheedn ﬁﬁo‘taﬂ’ﬁ’é é{‘z‘éceﬁ% aridrf}isaﬁt%ﬁ BrRdg} ?re%ne Sr eﬁl POI ve to
protect thQeR iR FtatioNcmeMias Mbidindtdivfidfatibs.om r adl ation. Anot her

enbodi nent of the present invention is directed to sterilizing
B epar at | oANEBA SRR IREmAPURPIT-TH i epors At dbtheddPs P

conpri si Dekpafakidn @RANINR Aibutid Bt 15%§§Weatblr9diatfbﬂ%ﬁﬂpﬂtlﬁg @ eiwmlﬂg tatthé east
two stabilizing processes selected fromthe group a#{o&?
reduci ng Preperatien |c@ar@;mngcﬂ1bn@m1 aé dsleito BROIBPIRG B9STSHTSi %9 C‘E Fhen% bum n,

(b) addl Q:g &&1 % (ﬁf R hQRehRAt &IvinDSordnPBiT Prepirati®Psinta@iify slb@bin| | zer,

and (c) duci erature of the preparatiaon containing,al pbum n;
and (ii) (b)r aMgdputhngpr@paeatpn@p@tmmgmhbur@@ﬁt gt oRRyStehbas A WPDURIECHE B | on at

an effect] Vgeir%tﬁlte of e g‘rr Ar% ef:én@tlﬁlbgedlﬁtﬁlmﬁt &dd k)2 RraliPing ptﬁ@ Wpﬁ{ah@@

cont ai ni NG Il zi ng processes nmay perforned in
any or deuonﬁn@gaalbummg\eﬂhmdla@bﬁ aten \péfe@ttyegpf@tfet@ tmﬁeeféqcéwrcaﬁtp@weéb%t ai ni ng

I b f di at -
o U O TR R 98 k50 L5 1 GBI

east on stabili1zer i'n an
amount efdrégtahd sre tmgemeeﬂ”ﬁ:cme: tb lpeoteut ﬁp@r@talabcn ¢optaiingalbyrniaddaradigbon.

followi ng sterilization, with adlatlo ny. 854 @
preparation cghf’éﬂvﬁ? 193 2150 BEVIYES F RTSRAT g%n %ml%gsﬁ@}rﬁﬁ@m%@ﬁ&g%l%lﬂtent has
been reducrsktofe atalblﬁmlm ei heoiit\efettiveto paserve the Ipeeppratipafatitsantefided use s

i nt ended fulsle foll ow ngnsterl lization with radiation. The invention al so

provi des ?J‘?@%é‘re’a]ﬁaB vihradiaiohg al bumin conprising albunin and at | east
one st abi | | ZeIThe Anwhtighaldproked ﬁiqbadpaﬁﬁbn/ecnﬁamngmbnmuhmswluebrtherledduaéd and
wherein th anount of stabilizer and Ie el. of residu sol v ent are
t oget her %’f‘?@fct’?‘\%ﬂ @S B?eé‘s’@fi\‘;cé’é e Peﬁf? ?)fgqchﬁ B’nlf’rl’?’ﬁ)errV § I?rﬁlfaéﬁ cf% usn%

fol I owi Nginfh&didsé ZMolwitg swhilibatioaQidtrhdiitionThe i nvention al so provides a
preparation containing album.n wherein the tatal rotein .con ﬁenlra i on of

the preparati omeiRyepfiqnaAlsopiRyides aprepembior cqnnpg ApYRImCPBRT§iRG alpymin gl o jeq

use fol | oG sie&fablliz&ah WRithWhd Rsitigd isélt e BontHt hey be@@%ﬁhbdﬂtdnﬁﬂv}@felﬂ fhe
Drawi ngs Figures 1A, 1.B and 1 C show plasna protein fractions that were

i rradi at exmeunt ofstapilirer and deye] of f@‘fldqaé@m}h@néem {re insetber RTSAEVedR AresTve fhe
presence Qe ARRGNGSsHhtedel 8ld foffowing BleliliZ8bS with radiation.

The invention also provides a preparation containing albumin wherein the total
protein concentration of the preparation is effective to preserve the preparation for its

intended use following sterilization with radiation.

Brief Description of the Drawings
Figures 1A, 1B and 1C show plasma protein fractions that were irradiated at varying
levels of residual solvent content and in the presence or absence of volatile stabilizers.
Figures 2A -2F show human albumin (25%) spiked 1:100 .with 10% brain
homogenate from hamster adapted scrapie (strain 263K) that was irradiated and assayed for
scrapie infectivity.
Figures 3A and 3B show lyophilized albumin (containing 5% urokinase) irradiated to

a total dose of 10 or 40 kGy.



Fi gures 2A -2F show human al bumn (25% spiked 1:100 t wth 10% brain
honogenat e from hanster adapted scrapie (strain 263K) that was irradiated
and assaywo oBoeo32scrapie infectivity. Figures 3A and 3B sirowuspppiitt i zed
al bumi n (containing 5% urokinase) irradiated to a total dose of 10 or 40
kGy. -7 VO 03£QaR320\-PEThbISQanAEI 47 albiniLinediakA-wilh shwithaappbespaegingl buni n
irradiated with or without prior sparging wth argon. Figures 5A-5F show
sanmpl es OfBA"8 i n solution (25% irradiated to a total dose of 18.1, 23

and 30.4 kG apdrasaayeendw saapfesRAGDufif sagine@sts) arndamrd th nagmkdusabf on and

by HPLSEC for dinmerization an t| on_Fi gur e show ng
the redudfiles3 PWW?&@yIaB‘gﬁss?ngbE%béﬁ%% 128810 Blﬁg‘? a%m?nltaglggl ong

f ol | oW NnaTEaARl Afeizalon@Rd péilSkiAR%iod B- GC are gels showing the results of
SDS- PAGE anal ¥S| s of the irradi ated plmadprra prot gure 7 is a

graph showi ngTigyEe 86t i8\a €iPBShesiag ghe (adpetiqnnmgV 1%{1 gf?éli gﬁ&%ﬁ S@Bﬁ‘fﬁl Al hg

al bum n a;ﬂ&el'r:l%tzf%ns\fbl'ldmflg gzirﬁ)x‘ﬂh R dBANBFibiEa6B-BUI el fbRingake MBadisof pt i on
of the Preferred Enbodi nent Definiti ons Unl ess defined ot herw se, all

t echni caIS%BAé‘}Ela@h}Wl?Pf:thﬁé”fwtqsié)@dmh@%‘?% frggtions-nt ended to have the sane
nmeani ng as is hiatibr cdrdnibg! evant
art. used g@ﬁﬁéxgé@?ﬁéﬁﬁg%é)ﬁtﬁsﬂ? o@‘jFa&BdeF?'iﬁ’a %,wpt he" i ncl udg t he

pl uraI r efllmmain end FactdrddH f@ﬂ@l@@gﬁn@xﬁtm@ﬂ’é&%y di ctates ot herw se. As used
herein, the term "preparation containing al bumn” is intended to nean any
pr epar ation derived or obtained froma Iivi ng organi smthat contains the

bl ood protein al buni Betailed Datsiription ofithe Prefexred Emhoditaenth nati ve sequence
and nodified, ép X w\’/zgrl ant or derivative thereof. Illustrative exanples of
prepar at |’6ns 81 ng al bum n include, but are not limted to,

Al bumi nar (r) (Ut defieAvértise, Bl fechmica) andBugieintifie ®(my useBhwelelard_lat@mieétt@r i es),
7 asbum e ) (Eorer B ageabl o AL AR, (8 IR eSSl U

protein fgaction pr oduct s, _including, for exanple, Plasma-Plex(r)

(Cent eon/ Avent j s ring), Protenat e(,r), «{ Baxt Labor.at.or i

Pl asmanat e(r) 85 F‘e@i%lt}é?g? Ié%'ﬁ%rr} élﬁ’atagﬁ? nF) i %Irt]hae %13 566%?1 Tec).
unless the context clearly dictates otherwise.

As used herein, the term “preparation containing albumin” is intended to mean any
preparation derived or obtained from a living organism that contains the blood protein
albumin, recombinant and transgenic, both native sequence and modified, or a variant or
derivative thereof. Illustrative examples of preparations containing albumin include, but are
not limited to, Albuminar® (Centeon/Aventis Behring), Buminate® (Baxter Laboratories),
Plasbumin® (Bayer Biological), Albutein® (Alpha Therapeutic), Albumin (Human)
(Immuno-U.S.) and Albumarc® (American Red Cross), and plasma protein fraction products,
including, for example, Plasma-Plex® (Centeon/Aventis Behring), Protenate® (Baxter
Laboratories), Plasmanate® (Bayer Biological) and Plasmatein® (Alpha Therapeutic) .

As used herein, the term "sterilize" is intended to mean a reduction in the level of at
least one active biological contaminant or pathogen found in the preparation containing
albumin being treated according to the present invention.

As used herein, the term “biological material” is intended to mean any substance
derived or obtained from a living organism. Illustrative examples of biological materials
include, but are not limited to, the following: cells; tissues; blood or blood components;

proteins, including recombinant and transgenic proteins, and proetinaceous materials;
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As used herein, the term"sterilize" is intended to nean a reduction in the
| evel of at |east one active biological contam nant or pathogen found in

t he prepaweatodom3ednt ai ni ng al bum n bei ng treated accordi RGTIES02/E4Pr esent

i nvention. As used herein, the term"biological material” is intended to
mean any cniasdsAmeRding aligeetet észﬁhbi autless frymim, ahj/rhowirypginoa@har'gdmtosidase

IIIustratlve exanpl es of bio ter r limted
to, the f48 Il‘é}ﬂﬁ’qﬁ’d"“t@ @eﬁ“f%taset |“§E’g Obﬁim g‘f&“}% 1518130 8%%°1Xenmr% f%p{rﬁotsel ns,

i ncl udi NG,k BEARDLERMI BOUKE. rpﬂafeg@@legan!qjl@toebiaﬂsqglcahﬂkaqanaienncmle,dmtlaremt erial S;
-8 WD 03/ 020325 PCT/ US02/ 27947 enz i ncgudl 511%1 Ccii&%(?itl ve g é such
as trypsilitdHpnihe folaying: ligagratsyion ’o’éqr&‘%is Oy K™Y HOULE & eifat ase;
i munogl qPaik rglgftsl Josdtd) Gbrhets IeRGraR AehaR Rk tBAIRINRE] @bi; boss matiob amlmgs f ood
and the like. Preferred exarrpl es of biol ogl cal mat er | s include, but are
not | i nitose magowcakh SEHERIRGSNEHOLE Of BIORSFEest heasinvRbyFs: Cardpgra SOMBSHE ¢ | udi ng

demi neral dna%gmp%%ns NRhdiNg o3h@ fof iradsPhithtfon, SRAWE ﬁeartfs EIRRESR lunBs &élimeyset C.
teeth; skin grafts; 'bone marrow, including bone naryow cell suspensi ons,

whol e or lpteeimessmereﬁﬁedrmbvad/églts,cbplﬂs I hydrates egpdlagepy 1 B7IARE 1A0VE: vei ns;
organs, %%Llﬂgj NIGhGRNSsofBle GhANERLAN atte&d?x'ibma?l't‘ %daﬁaﬂgéﬁié Spoth | MES .
| ungs, Ki I ntestines, pancreas, digits; lipids

car bohydrs&tpmce ol thedjBer; chm:mamdmaglematumsemcluéfrngtiﬂ@mrépxy ahl@E@n@QQC) sol ubl e
and i nsol s"fbl e ielc 9 gtbllua{n ar?sq:%ll% Erﬁin(ﬁﬁe?r% ﬁfopﬁgr@ Jtléfr? 1n Qf:%@tlc@ﬁ'}d

nodi fi ed,; |’n an erivatives, includin car boxy chrtosan (NOCC);
stem cel |aiterek1$blﬁt redfbldodmgl@’ Whits bloed t@ls,anducbnmpn@etes,smﬂ phataatanspl ant at i on,

e Sl R ST R 01

i ncl udi ng m)n term gi cal
cont ami nalmlogxbalwaﬁmgaﬁt o mﬂmgtne tiche dipbo drrBaror mdiﬂei:todoogtpt:with equemrdtipmnt  or
pat hogen that on direct or I rect cC parat
cont ai ni N EE l?’r‘mlﬁava%h%vé’ aadeggfréotué Ffﬁa‘ﬁ gﬁef %rg?arglon Orelt%1 R alﬁu ' Sh

cont ai ni Ngpoal Heddipien® theret@ONSEchr etpbielgicilhemeatinaniuoh pa)thh@ns bmcﬂlld©gthe; al

contam nants or, pathogens .incl.ude the variou i ruses, .bacteri i ncl udi ng
i nter- antriopt Y‘ﬁgéﬂ baftera G5 ‘t‘ pg dnters 4pg, 1%0%@16§Fc§%§hch s lélyi%quaéé?as

nanobact ejreaplasibd, 3iaM6Hadteris,| &Keﬁﬁ}hﬁd a&keussae)a@mts mdldbs furfgiingrions mltlsmmlaror
simlar agents responsible, 0P]g’lne or nat.i

singl e or 2550 L5 &Pnﬁa’iﬁ’s‘i ?atl‘k‘hé%? aP %%ngg‘? OE‘E‘P#‘F;’EF‘%PW@S‘ Pt to

gener al | yRgnft9Wde bP s8N ih Mokt to RAGRBS B foRAS 1r£36ﬁhﬁbﬂp1’ﬁgrat&inb ushtiiningxanpl es
of other biological contam nants or_ pathogens include ﬁ{it are not limted

to, the fadbumin nExamplesyefosther hiofpzicsl RUNMHIMNTOH FAEPFEF dRTYIey iPPY 8804 nd

other refl,ov (SRS folRRFRESviMisEdSBeh af IHhAYA liSRBodeficleGOY MirR®Sind other
par anyxoviruses, cytonega ovi r uses, hepatitis viruses (including hepatitis

A, B and @tavithsssahprmes girusheridlovijusesp sicavimisseraramypgairuses, cytomegaloviruses,

hepatitis viruses (including hepatitis A, B and C and variants thereof), pox viruses, toga
viruses, Ebstein-Barr viruses and parvoviruses; bacteria, such as Escherichia, Bacillus,
Campylobacter, Streptococcus and Staphalococcus; nanobacteria; parasites, such as
Trypanosoma and malarial parasites, including Plasmodium species; yeasts; molds; fungi;
mycoplasmas and ureaplasmas; chlamydia; rickettsias, such as Coxiella burnetti; and prions
and similar agents responsible, alone or in combination, for one or more of the disease states
known as transmissible spongiform encephalopathies (TSEs) in mammals, such as scrapie,
transmissible mink encephalopathy, chronic wasting disease (generally observed in mule deer
and elk), feline spongiform encephalopathy, bovine spongiform encephalopathy (mad cow
disease), Creutzfeld-Jakob disease (including variant CJD), Fatal Familial Insomnia,

Gerstmann-Straeussler-Scheinker syndrome, kuru and Alpers syndrome. As used herein, the
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viruses, Ebstein-Barr viruses and parvoviruses; bacteria, such as
Escherichia, Bacillus, Canpylobacter, Streptococcus and Staphal ococcus;
nanobact ewDa3/opeesasi t es, such as Trypanosoma and nal ari alPCparsay219es,

i ncl udi ng Pl asnodi um speci es; yeasts; nolds; fungi; nycoplasmas and
ureapl asn@sn ‘abfiveMpiblckical icokeinimhnsr Satlgedts isCanteraled atobtrremtetat ib;iolagi@hl prions
and simlar agents re ponS| bl.e, aélonog or.in glnbl naﬁlﬁa L .Qhe Qr. more of
the di seafé’éta%%ﬁné@ it ‘Eﬁﬁﬂﬂé?é is PapRRlR o SAving %ﬁ SRR eg;“l(? p%(fl Bpa H{les
(TSES) i neotbiuBhs withUabhash&6r, 3idheas a dcanBhibBgichl @nfinieneocephgkopat hy,
chronic wasting di sease (gener ally qbserved in nmul e deer. a]%d el k feline

spongi f oriiEnREFIR{VEH:Y PR/OT TR 2B 1R ‘P(Sl?erﬁr@?ﬂ?é‘ﬁﬁ SPEHEIPR g ORI

di sease) ., Lipitheheksr Jakob di sease (including variant CID), Fatal Familial

I nsommi a,  Ger st mann- St raeussl er - Schei nker syndrome, kuru and Al p E
syndrone. As usetetbyrainnthe tewa “blogd pepaieniyhzntenstod AUm93Y 9Pg% mote 8 e act i ve

bi ol ogi cal,nt ARt AMAeRLy QJ seB?r‘élﬂa@ G whéie 'oﬂ)BQ BReRchige, 'Eﬁ@ﬁ}e%oplnﬁit&giocﬁqk

cont am nant "or pat hogen t I's capable causin del eterl ous effect,
ei t her al folewing: ¢etiulacbiaed mnonwtwmqh aamﬁth%@qd el treite b@aé gellssing platedadid

bi ol ogi cay;, &PP} gé'ﬂcfn% eﬁr 1Rt «Q&Qﬁ? £f%oré en%ésyglbﬁ)rﬁﬁ’it ?lagmﬁi%érp ﬁbﬁﬂ@geﬁr

nut ant) .or an I'n e preparation contai ni ng bum n~and/ or
reci pi entaltdhmrrrembglol#\émasaedl liygid biood comeoxteetsmuclbhs)msr@onb@nemogem foCtiOnt ended

to nean o nor e. t n a ted fromwhol e
bl ood and&?ﬁglcgggmc’lg ge ?agmﬁgrt%r?% S{P&e’% %nba éotn%w 4)&‘) §\%a§fgs cel lul ar bl ood
conponent s, sukdusad hereid, thé eod “ceﬂlulas bloaticorepdrient3ds inehdsl tamibaplond e reers;

bl ood t' ;
o o PSR B PR B SRS A San B TRy PSSP Blenent .
such as pdelis¥eem @liaankplpeleisei n fraction (PPF), cryoprecipitat e pl asma

fractions and pl asn -cont | ni ng. osi tj,ons herei n e m
"cellular blo Ewpt‘)’mé“nt tepm |bﬁﬂ°gp gt & ?Pé%{‘ﬁs%goem(??n ABt & h’(?f ?%éi
\f\gﬁpongrtﬁgﬁfnsw}aftl #e Rbo0My tf}Sllaid ﬁqnmﬂd T%E)‘E)ii.c allhﬁratlwehg@&srcﬁ"cbldsﬂcbpdteﬁsl | s,
ite o} cells, stemc s, and pl a efs. As e er erm
" bl ood prfgt"éq A ‘T‘@“i“ﬂf’eﬁ’él@gmgohmﬁ B‘ﬁt}‘%&r {"Ho?ré IH’FSI éeg C}Q%If What are
normal |'y doabekidnpraamk,eooed m@hm kl-dapsiideat kvd -6 ¥aspl eH aal Fb&t@pld( pAOL&I-NS
found in mammal s, including humans, i nclude, but gre no nth ed to, the

f ol | owi ng¥itamip Kedapgadenty S‘t??“@f Engier VIFoand XepWillebrands PIROEES, Fact or

VI and Fagh@hg! Righ Qi@ﬂsnﬁ}ol'ibopiﬂtélﬁsrrhﬁﬂ ol &RBAHERfopratsiad) éi)‘inp'fé:lﬁén@ roféihd; and
von Wl ebrands factor; albumn; |ipoproteins, | ncl udl nd% %:QT den3| ty
@;e

| i popr ot eslABulms.FUFes HEREPEIGbYLIND dafk.deld; Fas anddeB addhe ggquabul ins,

;:’Jgnpas | SFRROE bR Studdd Aacth® M fitk 851 drdotie I ﬂﬂ&’thlto%lﬂ)! ksstorAIPESRr 1 ed

factor), Factor V (proaccelerin), Factor VI (accelerin), Factor VII (proconvertin, serum
prothrombin conversion), Factor VIII (antihemophiliac factor A), Factor IX (antihemophiliac
factor B), Factor X (Stuart-Prower factor), Factor XI (plasma thromboplastin antecedent),
Factor XII (Hageman factor), Factor XIII (protransglutamidase), von Willebrands factor
(VWF), Factor Ia, Factor Ila, Factor Illa, Factor Va, Factor Vla, Factor VIla, Factor VIliIa,
Factor IXa, Factor Xa, Factor Xla, Factor XIla and Factor XIIla. Another preferred group of
blood proteins includes proteins found inside red blood cells, such as hemoglobin and various
growth factors, and derivatives of . these proteins. Yet another preferred group of blood
proteins include proteins found in commercially available plasma protein fraction products,
such as Plasma-Plex® (Centeon/Aventis Behring), Protenate® (Baxter Laboratories),
Plasmanate® (Bayer Biological) and Plasmatein® (Alpha Therapeutic) .

As used herein, the term “liquid blood component” is intended to mean one or more
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of blood proteins includes Factor | (fibrinogen), Factor |l (prothronbin),

Factor |1l (tissue factor), Factor V (proaccelerin), Factor VI
(accel eriwp,03p2a32Hr VI (proconvertin, serum prothronbi n PCOMNSOL/EI%N) ,
Factor VIII1 (antihenmophiliac factor A), Factor |X (antihenophiliac factor

B), Fact of th¥ flufd, wehtcelRavdmpbemtsaif iwhofeadbadl such ag plasmanithe Fnidmsopdelslar n
antecedent), Factor X eman fact or, actor. Xl || .
(pr ot r anPQTon AR é?le lb\‘f’(?ﬁﬁ\?‘??@ﬁﬂéﬁﬂ%”ﬂ%ﬁ% P{/ﬂ)ﬂéf copeulation) aInd “Phttor Ha,

Factor | Idhd, fifi@CiodlceNalar pagiblof Miedwhbiadlayd off hanansastanimald ki fyund Fediet or | Xa,
Factor Xa, Factor Xla, Factor Xlla and Factor Xl Ila. Another preferred
group of Coiﬂ‘%’é'ﬁn)prot eins includes proteins found inside red blood cells,

such as henpglaQhissy B&HeinYRE itQHS"a 1G610MENIYf RetHafisle s@lﬁﬁlorﬂeﬁ untaided/ @smedn a t hese
proteins. Yet another preferred group of blood ' protei g L{T bgr ot ei ns
EH° cPs

found i n selytiem e vdiighy a SyenaraiiBn CopPREERRBYBRCRAY OF SLPPHH &uch as

Pl asma- Pl sﬁgei)(«;ﬁaed(&ec{lés%%é ANEBh] shdBRBhinNeble, POt R &6 reéseﬁtﬁamcﬁcsgmal and
Labor at or i Pl asmanat e(r) (Bayer Biological) and Plasmatein(r) (Al pha

Ther apeutnhlzﬁ)lologw@lcb%fé@iemﬁélﬁ%l n, the term"liquid blood conponent” is
i ntended to ”ﬁ%rl\s&f'ffergiﬁ iR kém "a Jo@ol%aﬂycgl%geaﬁﬁ’e BEFAddSR21113A9R Anteftfed tih1e
ell'u

fluid, non-c onents of | ood, such as plasma (the fluid,
non- cel | uhewn a hiologically @ffmnahblewhh}tl@l kavigce B and @amgtlcoproa?ﬂl?ﬁa@g dQ§ifnd

pri or 10 LAl AANonB0 SEL sbbBiE i Hhtl auﬂﬂé‘ﬂﬁ%ﬂeg%@fofwﬁih@ﬂam t he

whol e bl o oun ter coagul ati on used
her ei n, ttheeinerSuititde blodﬂgn@ilszabmyattbt@riwéﬁerddl selusiohtypisally hayejariy h‘?}é’éelt‘b mean a

solution t ich a preparatiaon, con ex uch as
by being ? g évg o8O ORIS ST BN }%’Eei%gaﬁp ﬂﬁd{g&?{eﬂ% Qﬁ? ER&% Sr$et ain
its essenoimphtitle b&ﬂﬁ@ect@ﬂut@ndare Ry amldmgadda kvailable de thesd dtSkléisn thagrtus ed

herein, the term bi.ol ogi cal,l onpat.i uffered SO t ended
to mean a bi dé?sdﬁFcﬁlé‘TrFli} tgg %t F%l? gzeé of &Iftf’rbdﬁd ravihg® & MH& grolggtﬁ%? ol
properti egdyces gamagdeOmi thb t;yeparaiﬁslﬁmblﬁhmhg ﬂmﬂmrbemgcmrtadlateiirteSishV@)thGuBt abl e

for maintainin thel e.materi ei.n Swtale
bi ol ogi ch?"\%‘“%B rﬁ)ach %%ﬁﬁ#(ee?ngoe gf)ﬁ“(‘ft 455,94 ?Ifey‘ﬁ‘%”(‘?g?l ;ﬁl PR e Eoheen 4
and 8.5 adﬂdﬂ)ﬂ%ﬁ th&@&de) BiitGirédfiot Gitlityd 6 che rfall Bt ilyg: rammnmtsc frog rabwecmngeu;s,

Blologlcally onpati bl e buffere solutl d rea il avallable
to those B¢ u%‘R% Frn {3Ps; |gmgingtion gla ?Erd ife thﬁ? Hzerf Wg‘lcgélf §PV ?é]f’

i ntended ggph TR ﬁldc%ﬁqud)tdﬂlyneﬁﬁb edabdns! Atligah@d BB Ss ﬁmgethitostdbﬂ&e
preparation containin unin being irradiate

dto 1a I eve ﬁg{u
i nsuf fi ci bamalesufss el PR biRsr oPraiEred eRRRIes, of HRlizsEs FiRlds ik preagt
|11 ustratgygeewanp ﬁﬁlo@ing Stratdil hc%%'h@ FaRG | aUs, 1n@ldﬂln§r@8 BiferdaptdidcRdoit 0, the

foll owing: antioxidants; free radical scavengers
acid (lipoic acid) and its derivatives and analogues (alpha, beta, dihydro, bisno and tetranor
lipoic acid), thioctic acid, 6,8-dimercapto-octanoic acid, dihydrolopoate (DL-6,8-
dithioloctanoic acid methyl ester), lipoamide, bisonor methy! ester and tatranor-dihydrolipoic
acid, furan fatty acids, oleic and linoleic and palmitic acids and their salts and derivatives;
flavonoids, phenylpropaniods, and flavenols, such as quercetin, rutin and its derivatives,
apigenin, aminoflavone, catechin, hesperidin and, naringin; carotenes, including beta-
carotene; Co-Q10; xanthophylls; polyhydric alcohols, such as glycerol, mannitol; sugars,
such as xylose, glucose, ribose, mannose, fructose and trehalose; amino acids and derivatives
thereof, such as histidine, N-acetylcysteine (NAC), glutamic acid, tryptophan, sodium
caprylate, N-acetyl tryptophan and methionine; azides, such as sodium azide; enzymes, such

as Superoxide Dismutase (SOD) and Catalase; uric acid and its derivatives, such as 1,3-

dimethyluric acid and dimethylthiourea; allopurinol; thiols, such as glutathione and reduced
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including spin traps; conbination stabilizers, i.e. stabilizers which are

effective at quenching both Type |I and Type |l photodynam c reactions; and
| i gands, woaoh/oas2hieparin, that stabilize the nol ecul es t®CEiiSo29EY bi nd.
Preferred exanples of stabilizers include, but are not limted to, the

fol | owi nggluethimecind cgsteinentacef§ demgntacidsss sahmiwni vignens-seiney v:isﬁptimA)ct anoi c
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bi sno and" ‘Eaélf?a%gf’wlaa’inﬁoﬁrts d%&vah os g 5ag(tslsclzld}510| 389@1% %&lbm% %{1& 11%1’: }gnm c
aci d, di hy@edicopabtaad (vidhmbn, B-(ast ith dehadi@nal calaciuh e tidnpphezsit ae:et)ate and

| i poam de,

i sonqQr t tran dr ol,i Ci f.uran
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quercetin, rutin and its derjivati am no vone, cat |n
hesper i di Fethl-PhEy}-2rgyazo ’é‘éé‘S‘i‘%r@E& 5888 ﬁﬂlaoﬁ S AP CC Ty glﬂré% dEpct i)
xa nL hophy Ldlﬁ»{ld@ QDMS!I; [ bfi’)e@h‘ﬁ@ h!l@étl&a,nes‘éxﬁﬁllﬂc E&Sld@ﬂl’m ) Olmid4mRN Irrleﬂioxylfst;l@&fls
such as x

2/ 0se, nnose, fructose and trehal o Tﬁ@m no

aci ds and(MEPSl& r%saneﬁﬁedf%?edu@%wbgén%§t1qhoﬁs ratyl aﬂidahyéfwaewfeéﬁ )(NAQ)
glutam c agd eheylhied B&&Qkﬁ@lue@@}ljﬂ' AR 12h:8buddt; AE@NY Hertvakids O piadoand

net hi oni ne; azi des, such as sodi um azi de; enzynes, such as SuperOX| de

Di snut aselagsen) asthdirdesed| mewylater Proanbprpls nproptiocyadipst ppgenivgy spifalg 1, 3-

di met hyl u t gl hoolepihi aligdrogiieh e

gl ut at hi oﬁgéoé%gén?egjt}% gb@lfl‘]}@\}%?'g?) 65 hz@e C%S%Zg 47 % rtj)t %.Lthl one and
cyst ei ne; tetmmethylpiperidint soxyb uclemmsDs emélﬁlr@mOfvﬁ%QQFhatPs ugpiee Hands Tyoleantn A,
vitam n ate and
pal it oyl AR CF Geclght Wak pRReSR R ity BB MU, B SRRE ° ich
as tocophearohl armn@aadana';ynue 1IaI1tpH31-0tdCﬁ1Tml; dw@in)n;, pehvrogaing| gdhcphad@@d its

6- hydr Oxyd%rivatlveis 1nct1uechn§s ‘%/ hmnedo o spr(gﬂ/ éalf)%é od;?u%l £§ nagleé}b e%lll%&)y a?e

Q)

derlvat|ve I'nan um n;

met hyl - - 2Pamrm1)4 pmféﬁredrmamf;ﬂ; 4 smgldz |stab1dm@r$ qnwmbeiahms thr ysin;
di met hyl ul.f oxj, de I perazi ne a S

i m dazol e o %‘basr%) D%LBQ%YG a? ne %‘di&ypfa ﬁ cﬁ'namlé lf%%cﬁgr)s

subst ancesnd edlatite asnlim'rsy wdichcbah el appﬁybam; sg&sean(lBHA:)sﬂy aerdoxtedtby leadpechtion,

hydr oxyt o# uene % ._chol et?l ﬁ?r ol ; probucol; indole derivatives;

t hi mer osal®" P'F¥ rﬁlaB tHEEPPIY azad mesyl ate; proant henol s:

pr oant hocyani dA#igsed aemnthe ﬂ&rﬁu'lrés@dlﬁl solxl%ﬁ’gdblheﬁt"ei nten BT30S ;the amount or

Lot ramet nyioBpgaR PLENSIAIphe (RRbITe Brasit cenBing L Erelyeylsblng

Trolox C 11(116& Ghdahat @é Ifq@idp&u&a) as %@f 6t B8 opfadicPRPehfl @Sy Wbl &propanol,
gl ycyl gl yci ne and carnosi ne, in which _each am ng acid nmay be inits Dor L

form di od¢Rtene. pelpcihdens glafcolgatcm ereg@t dn dhgy preparatigns F?wmnae%bwemmgng but
not |im tedrifiRdMaPRYbt BRhE & & comPisM 0515 ARy SlahS A RNd &nSoAd of

the preparation containing albumin. Freely-available liquid includes intracellular water. The
residual solvent contents related as water referenced herein refer to levels determined by the
FDA approved, modified Karl Fischer method (Meyer and Boyd, Analytical Chem., 31:215-
219, 1959; May, et al., J. Biol. Standardization, 10:249-259, 1982; Centers for Biologics
Evaluation and Research, FDA, Docket No. 89D-0140, 83-93; 1990) or by near infrared
spectroscopy. Quantitation of the residual levels of other solvents may be determined by
means well known in the art, depending upon which solvent is employed. The proportion of
residual solvent to solute may also be considered to be a reflection of the concentration of the
solute within the solvent. When so expressed, the greater the concentration of the solute, the

lower the amount of residual solvent.
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silymarin. Particularly preferred exanples include single stabilizers or
conbi nations of stabilizers that are effective at quenching both Type |
and Type WD oploaisetlynam ¢ reactions and volatile stabilize@CT/usen2m™n can be
applied as a gas and/or easily renoved by evaporation, |ow pressure and
simlar met hodss uséd hasidthheerai sensithrer"tie imended i mesala ssbitasathat eeieatinely i s

tended } t t f d
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Chem, 31:215 19, 1959; May, et al., J. Biol. Standardi zati.on,
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refl ection of the concentration solute within e sol ven When so
expr esseddinalpimedeeat ehYQrmb@@%@miwrla,tr ondigfanphe glishifens, t héetrapashahoxyhe

anmount  of chr\(? %%po 2?"1? ntand %%ngiil %ﬁ d gcﬁof S%';(z Q@%K%ﬁ roﬁg 'Hx’ﬁ&éﬂ

her ei n, erm™s izer" Ts 1nten 0 nean Stance th
sel ect i vedoxotubiqyetagd anaimychaovigeh anay pe inpodlifddivih hplogess bi (mertaimtems nant s,

renderingthem Si Wyation b r diatian therefore
permtting FHORE™ ngrbeggera rsvvep ep&‘g eé g‘?féé@ %‘rmpr"“ %?'es Sua] hé? o ryp % Short er
ti me of imethgliead ibdue, tdosin, rﬂuortehseuﬂb@emcteelofdehhzmvsa;nﬂatxmz,emsrobya{mmt b40;i ve

exanpl es -of suitable sensiti ers nc t he
anl o ooap e DR t eTEthylett STt dh BB rloferiey ohia
3- car boet prioty, prEchatigningrease i sensigviant inhaivatichesyl Maibtiote snayaid @natdgs; |
angel i cing, . ns and counmarins whi nt hal.o u |tuent an
2ot o "Sb iR IR BRE o St i e o BE R o e TIRGN Bhep
Ehosphoni ptﬁiteilrﬁ Bnd, mdlﬂihQ:ZL‘ nu@bérchiffhdd thatg tHROSPE UGS D iRMproig dncreases thed

emat opor ri.n al ocyanj nes; pur urrns or phor.i ns enated or
ot al ot oMo f B TSt Wilkstose: WWB%%F%HW% P@%@ﬂﬁﬁ, gamma
henatopor@ﬁyﬁhalderrvatrves benzopor phyrin derivati ves,

hydr odi benzopor phyrin _ di mal ei nede, hydrodi benzopor phyrin, dicyano
di sul fone, t et*‘?‘%&%&ﬁﬂ’é’éeﬁbﬂ}? term "proteinacéous material" is mtended to mean any material

derived or obtained from a living organism that comprises at least.one protein or peptide. A
proteinaceous material may be a naturally occurring material, either in its native state or
following processing/purification and/or derivatization, or an artificially produced material,
produced by chemical synthesis or recombinant/transgenic technology and, optionally,
process/purified and/or derivatized. Illustrative examples of proteinaceous materials include,
but are not limited to, the following: proteins and peptides produced from cell culture; milk
and other dairy products; ascites; hormones; growth factors; materials, including
pharmaceuticals, extracted or isolated from animal tissue, such as heparin and insulin, or
plant matter; plasma, including fresh, frozen and freeze-dried, and plasma protein fraction;
fibrinogen and derivatives thereof, fibrin, fibrin I, fibrin II, soluble fibrin and fibrin monomer,

and/or fibrin sealant products; whole blood; protein C; protein S; alpha-1 anti-trypsin (alpha-
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hydr odi benzopor phyrin, and tetracarbet hoxy hydrodi benzopor phyrin

di propi onam de; doxorubi cin and daunonycin, which, nmay be nodified with
hal ogens wpD oa®2@ks at ons; netropsin; BD peptide, S2 pepti @€T/US030B41 ALE
conpound) ;. dyes, such as hypericin, nethylene blue, eosin, fluoresceins
(and t hei ¥ pidendevaliibiva} butyl-clolineserasepanticyagnianis, sudidas copmatindwes (rarfeompounds,

such as ber ten, and SE peptide, 1n addition, .atons. Whishy. bjnd: to.
prions, as??ﬁgtf’aﬁl@?sébyuﬁsﬁecr 33218 9851 PeUYRRE &il)‘%qt g‘?fyt‘héal?"@‘é’wgg § oh&gi}ﬁ&’

radi at i onpeupdpén last thiembiaey . alplArplidobidsty dfetal)e bevimnptremdforsussuman neeipm woul d
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the priongeRéhaBy Ren¥inbdred 08 Griinedie bftibodids; AlBurhinf atphaislobtlinsp detaighabubind, y gamma
irradiation. As used herein, the term_"proteinaceoyus terial" is intended
to nean a%?‘%%lé‘?‘ihé‘ﬁ; coaRlFtipa dPTesFIng BRTER IFBERt PFUTHIS a?‘r\?fe%m&}?'gani smt hat
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mat er i al spolyohudmedichand iptisibledightumifigret sulirassieletaediatipnox-radiasiontand StnBATAI mal
tissue, s i i ter .. nol. j di ng
frosh. frAEdntEng AL AT Bl o pRlourthARL SR liandh SR g el o
and der i vateithasoninieg émapabld ofproducing fidms imirdadiated bnaitanials) radtibwy Iskod af ghming and

or ot of n' S 2o ihe rahel TR R0 ae stBSsd BB o, 4

pr ot ease vamhadd, irogeneral) tieydelectivnl df a apdcéicaserce afitadztagis matdriticalponaiidedshat ounar i n

drugs (warfarin): . strept.okinase; tissue plasmnogen activator (t ;

er vt hr opoTERa B BT GRACE: PRGNS S fe Phrear iR e « btk

al pha- gl ugadizéwse; I brktde) ghamk nedisthuial JiodlBep®aidsdibynestbpes of Cobalt or

i mmunogl ohulins,. .in ding anti-sera, nocl anal  anti I es ol.ycl onal

ant i bodi eges‘&%l W@‘L“ngtvlu o FK5ravsngge ﬂl’é‘?éﬁ%‘?ﬂl T %Iﬂi?ﬁﬂ%af“’e ,'faﬂf‘(‘mﬁﬁ n;

al phia- gl okiectively, bad @1@{5@@&& l&f&én u@arﬂsrﬁtsegli@éogﬂa{ﬁﬁsm_i@ aageﬁhcat mmnparsogaei ns;
conpl ement protej.ns; and interferons.. As used herej.n,. t. erm "radiation"
s | nt endey graiation i imyelven theF PedRitcR iR mashétcg ilplg ightepith Fipae 3 | eact
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radi ation_include, but are not limted_ to, e follow n%:_ (i) corpuscul ar
(streans light, such as infrared and UV, that is produced by the same machine or a different machine.

As used herein, the term “to protect” is intended to mean to reduce any damage to the
preparation containing albumin being irradiated, that would otherwise result from the
irradiation of that material, to a level that is insufficient to preclude the safe and effective use
of the material following irradiation. In other words, a substance or process “protects” a
preparation containing albumin from radiation if the presence of that substance or carrying
out that process results in less damage to the material from irradiation than in the absence of
that substance or process. Thus, preparation containing albumin may be used safely and
effectively after irradiation in the presence of a substance or following performance of a
process that “protects” the material, but could not be used safely and effectively after
irradiation under identical conditions but in the absence of that substance or the performance

of that process.
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subatom c particles such as neutrons, electrons, and/or protons); (ii)

el ectromagnetic (originating in a varying electromagnetic field, such as
radi o wavwe,039esehl e (both nono and pol ychromatic) and i meirdiSot/z794T ght ,
infrared, ultraviolet radiation, x-radiation, and gamma rays and m xtures
thereof); and (iii) sound and pressure waves. Such radiation is often
described as either ionizing (capable of producing ions in irradiated
mat eri al s) radiation, such as gamma rays, and non-ionizing radiation, such
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per formance of rocess that "protects". the material, but. cquld not be
eea sar o1t e FBUREIOBrY Sricaf o3 MrsHAt COMR DIGAPLT R it ST COBHEL | ons
but in the ghsende @fephiafibtn TohEmMARC elbehid Mempeddifionpat® (iipfirididingpthecess.
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ef f ect i vestblizidges ipkdpatibh @omtRih Rzl Abur@indndtOis RERGRE! tol 1A8iali® @6rhMisidef QN

radi ation.
reducing the temperature of a preparation containing albumin to a level effective to protect

the preparation containing albumin from radiation; and (ii) irradiating the preparation
containing albumin with radiation at an effective rate for a time effective to sterilize the
preparation containing albumin.

Another preferred embodiment of the present invention is directed to a method for
sterilizing a preparation containing albumin that is sensitive to radiation comprising: (i)
applying to the preparation containing albumin a stabilizing process selected from the group
consisting of: (a) reducing the residual solvent content of a preparation containing albumin,
(b) adding to the preparation containing albumin at least one stabilizer, and (c) reducing the
temperature of the preparation containing albumin; and (ii) irradiating the preparation
containing albumin with radiation at an effective rate for a time effective to sterilize the

preparation containing albumin, wherein the stabilizing process and the rate of irradiation are
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Anot her preferred enbodi nent of the present invention is directed to a
nmethod for sterilizing a preparation containing albumn that is sensitive
to radi atwornsmoempsi sing: (i) adding to a preparation conteairrisez2a®kbumnm n at
| east one stabilizer in an anount effective to protect the preparation
cont ai ni nggahda¥ffeative koproteadhaireindtioasonthining albumadfrarh radgptiohe prepar ati on

containing al bum n with radiation at_ an effective rate for a ti ffective
to sterilize t‘ﬁ“f@theﬁﬁfe%‘?qeﬁlefnbﬂ AkP %‘F@F@F‘?téaveé‘ﬁ%ﬁi &ﬁ]{:@ﬁttegé atlﬂeetﬁgdr §)§ent

i nvent i onstdrBizfs! £ pteparatién doriEhing hitu@din tBdt €k isbrs#ive go aadistimacaipridinge ¢t ai ni ng
al bumn that .is sensitive to radjation conprising: él%ﬂ reduci 25% tPg

resi dual @8hingnto Bemrepatation contypiag Albwmin 3t st tonitab 2R PRr eSSk Cedy el

ef f ecti Vefrorh Ghd pRIB LontilimrePre pAT Rl MY GRMeAlw REIvaltRismient bf erprepeitiahi on;

and (ii) irradiating the preparation containing albumn with radiation at
an ef f ectjopiaining dbyman, &) taskﬁ’eg the prapgratien condainipg plbymm, 3 deast saatabilizgh

cont al ni n&g%)bféﬁﬁd?n AR DS HRE reind Sy REARALABHingClbinlg, RICES Mradidiagnt i On
is directed to a nethod for sterilizing a preparation containing albumn
that is stbapieppradon epntaamingelbenincwitpradiatiag at 4 9ffeciveggtei fagya tiles aflsppertat ure of
a brepar ahd-9e GRONALAG, AR L Buid, %eiﬁftﬁ@@&bman% OprBERYLS Chay thBE
preparation containing albumn fromradiation; and (ii) irradiating the

pr epar at i penforrseshitapmy prlenlabdiaien tagiether efdeptisie ito prafect dhe prepatetions comaypwEf or a
tinme effgﬁm & it Shigkdl i ze the preparation containing al bumn. Another
preferred enbodi nent of the present invention is directed to a nethod for
sterilizing a Awceyanatoiceriaic aretiwids ofi the gir¢ranti invenkion, a wabslines istddded paorrtadi at i on
conpri sing; (I | ving.to the.prepar.ati.on t aini '

ctabi 11 21 PgopielBl b ob Hai AR B T R M B Feratty g

t he resi daddkd s® kheeprtpataioh esohtainingaalpureipain sdni amound tiatiisnéffegtied tauprotect theb)

ddi to th ti i nj | bum_n. I tabili , d
() r educrrereatta efing iR ngn b rgha it wBORESRD A B AR and
(1) irragbpatdiMgupdiecephpfastades 0 theGRRioalan ntghod(shofitle preseht maditiohibeingat an

effective rate for,a tine effective tq sterilij,ze the r rati o
cont ai ni nanﬁ?mﬁ%? ap e pattifupnabdhizen being ssg 2 Ve wrtus dng RhArseirigsrol

i rradi at i @8 patitular pkEpa¥¥iol) 36220132 BIbEeT B48Q2HrdAHT and/@ge titieide@ hifepadd as@ t O
protect the preparation containjng albumn fromradiation. Another

ng. «
pr ef er r edPHAFERINGE AEPEalbHY e skidfd Wt @htion is directed to a method for

sterilizing a AdcBRiaigabicehif MthBdNbMBe Alebiafiniediidal the fesRBMNSbIveMohRn ¢Fdi at i on
conpri si n‘%: (i) applying to _the preparation containing al bumn at | east
two stabi fF ZprRRprgionc eddnng eltstin gis v t O™ gloo IR | ot A gPraparation)

reduci ng {Rikifs LBEAin WHh YRIMioR OMhE Msidh] SIRIERMiGE isOfteferably reduced to a

level that is effective to protect the preparation containing albumin from the radiation.

Suitable levels of residual solvent content may vary depending upon certain features of the
particular method(s) of the present invention being employed, such as the nature and
characteristics of the particular preparation containing albumin being irradiated and/or its
intended use, and can be determined empirically by one skilled in the art. There may be
preparations containing albumin for which it is desirable to maintain the residual solvent
content to within a particular range, rather than a specific value.

When the solvent is water, and particularly when the preparation of one or more
digestive enzymes is in a solid phase, the residual solvent content is generally less than about
15%, typically less than about 10%, more typically less than about 9%, even more typically
less than about 8%, usually less than about 5%, preferably less than about 3.0%, more

preferably less than about 2.0%, even more preferably less than about 1.0%, still more
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containing al bumn, (b) adding to the preparation containing album n at

| east one stabilizer, and (c) reducing the tenperature of the preparation
cont ai ni ngoaBloeses; and (ii) irradiating the preparati onPcanisaz/eiony
albumin with radiation at an effective rate for a tine effective to
sterili zeprbﬂembb'rleuaﬂlat ploout OGR4, atiiemgn mbisuprefarablyhlessethan eeat 8 2%bardi mosig

processes [ et any order and are together effective to
pr ot ect g™ %’P@S‘%ﬁsgﬁ ﬁo dqg fning albumn fromradiation. According to

certain net hoclme@f)lvéﬂten@rlﬁefenablyibe‘aelnﬁ-iaquepusasoweabmioiresze'mﬂ}eedxdmehqpcdusr to
irradiati on [

t he preparatjon contajni al b w th radjation. This
st abi | i ze‘°?0 §t Hiaéfl%rnélblf\}oneaﬁ’dg’a glﬁ‘m{t’r‘?@ e gfcflgnupoé}n’f%aﬁil% agﬁblﬂ?ﬁtn in an
?mount ht h@féfgtamyei ﬁqeﬁ—%qu&uib l@olwn@tﬂea@ﬁs ﬁch]fproﬁH %pt'aé dbinetion @ﬂtﬁ&b-rddﬁbglsaiﬂbum n
romthe radjation ui t abl e ampunts _of stabilizer ng upon
certain fgadigiousandsthathas il of gy la%oswépww ofhpr %ﬁ%@%@é%{%’) Prﬂ?gﬁ% &‘Bn bei ng
enpl oyed, fopHARdnasT fddGadiadll upsH RladBtidbi VoRale MoBldygedss eblivamelaRrpatthtalafat ur e
and characteristics of the particular preparation containi aj%ﬂﬁal burTLn bei ng

i rradi at eefefsHe 6ven mgreumft@ﬁlaéu prpéared grecnogzaqueays sefegnsy hatetsteizers 35k y by
one ski | | gQaRoltn€ adidne. AcCOrding to certain nmethods of the present

i nvention, the residual solvent content of _the preparation containi ng

al bunin is redbcedeipambodimsentsy ofahy arereHh infentithe thy egdegnhmagPe BWitwE Aing

al bum n w1, 5@%%%%0-[1@%0&%1% SUveRR! VR aC ORERM tand/Br RERSH! 2B Yucheduced
to a level that is effective to proteci t he preparation containing al bum n

from t he embhdiments. the goi-paispes sadweal(® isfrrefersblymnorsaqueeys sadvent Bt lsmy vary
dependi ng, DOR, € Fférfﬂaﬁoﬁ S?ﬁélsf 1c8£ %&elrraﬁi@ﬁéﬂ GHY ﬁ{os{@éﬂa&@(f& ndadubsy pr ﬁz ent

i nvent i on" bei ng e suc nat ur e and racteristi cs of
particul a$olwnetbatlan¢tmm0®dntla| fmmgombiﬁimvrmdlbdii vigpui irpdiaticatead thatieis dittle ars

|t ended 1SS0 s&AlaP oS! SLINEA IR bl6El hebimans, sidlgflghue ot

There maymb ons ¢ it umn SI Pable to
mai nt ai n irhélatmm ﬁu]ahlesmhmqu&ous m‘mmesrﬁre partiouldrhyi preﬁenp@,rdvemuiowrpartmu@dy rat her
than a spec

preparat i Brﬁ%eglfgg\égllmglgq%}l%ml‘éf’?l%é%?:a'i7 %éﬂltj ; ﬁ’\é\slgdf ¢ eﬂ?‘?ngl E@Iaf I&)C u‘ln:;lay mgn the
resi dual sol vanta mefetredembsdighene vabil melreﬁdsual bl vend bowhter, ]:Eé’/qesﬁhyqbis_olabﬂty | ess
(han aboul A0 ToLe LS L Lesh,Hhe0 Sholt S Ben e LR Y,
3.0% nor pfepa@zttﬁ)hebﬂtbinyng £Bsinih i@ B nadadifcods m@ememens gapablef dfsedlvihg wateess t han
S P e LS
pr ef er abl iraliRfén hitERasaARAE or Go Q&¥6Ived oxygen or other gas(es) that is (are) prone to the
formation of free-radicals upon irradiation.
When the preparation containing albumin is in a liquid phase, reducing the residual
solvent content may be accomplished by any of a number of means, such as by increasing the
solute concentration. In this manner, the concentration of protein in the preparation
containing albumin dissolved within the solvent may be increased to generally at least about
0.5%, typically at least about 1%, usually at least about 5%, preferably at least about 10%,
more preferably at least about 15%, even more preferably at least about 20%, still even more
preferably at least about 25%, and most preferably at least about 50%.
In certain embodiments of the present invention, the residual solvent content of a
particular preparation containing albumin may be found to lie within a range, rather than at a
specific point. Such a range for the preferred residual solvent content of a particular

preparation containing albumin may be determined empirically by one skilled in the art.
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The sol vent may preferably be a non-aqueous solvent, nore preferably a
non- agueous solvent that is not prone to the formation of free-radicals
upon i rr aaDaBiozrs2s and nost  preferably a non-aqueous sol veet/tuShze794s not
prone to the formation of free-radicals upon irradiation and that has
little or no dWhikohotedslidiy gebe boundttyerny ghsfe sj opdnattility sit (abdievel thaethe o t he

formation of free-radicals upon irradiatjon. Volat}) 0 eous ..sol vent s
are part ir(?g Gppyn rﬁsﬁcg‘?g F?lé?# capEnt Wg}“}fs 6@? gf%fﬁsa% ‘;‘éegif“gf I);f; ?%gp r%p%gatl%n

NON- aqueodbntafiithy/ARirfin] lediceathe nSind&Y dfitatgdisior frachdicalgeatrtiorodnd amy restrit one. | n
certain epbodi nents of the

13 present invention he .sol vent. e a mXxture
of wat erth%ﬁ?f“@hmﬂf-ﬂ%?ﬁ%gS%EadECB]ISvéﬁf’ﬂaé resuly wpeht éh,ereg(ﬁg © I%Vgﬁﬁﬁngegﬂ%/ or
acetone. o téﬁﬁéﬁtur@ ryeloied ﬁf?ﬁl&aﬁon%@ﬁtaﬁlﬁ@‘a’ﬂﬂiﬁﬁ@‘B@loﬁloilts\/&l_mécﬁs Jpoin® oPb&behtabl y a
non- aqueous solvent that is not _prone to the formation of_ free-radicals

upon i r r aliteatEEAINL 2ABY Fdcaperstodkanisy reuprofie defess 65 rodgm Aiihe RIARFAUOR not
prone 1o {feifinl GRhme) qfheé‘efx%&l1{s31§lg>f g!‘:ﬁliyﬁﬁnusb rdalinfbhbiOfhid Bl bhadse s

little or no dissolved oxygen or er gas(es) that is (are) prone to the
f or mat i onragdiatien than mghtcsheswigp bp acqepiebldi dthugrihe Wsthads fescrbad hggrie 813% b8ol vent s

are parti el&o%%;cy at%gftt Slure QYL U0 rt?res}?lﬁriﬁ iuﬁéélcéﬁ ible dzﬂ{ﬁfgeeclf) rieorBfafation

t

non- agueous sol vent at are stabilizers, such as ethanol and acetone. In
a pref er r exitasrio dlbuwin, | .. ewhdamagt dhat exoudd arechide e safp sindegfleetive; pee efetiie dual
sol vent - at i t Qi ni bdl heSeih & R at

i ss0l vi g prain uaill ARRER rBeahl; Ak Melbar RTb ok B e«

non- aqueoausbisw! tvmneratiteacr bdow paing tehpeditersobughray bedavethe eweaicepoatiloy, such
a non-aqugous salve IS pr .10 i of free-radicals upon
irradiati %%ezglﬁd) °}?§8ﬁ$‘? %EGP%Q%?H cﬁgﬁgﬁllgagsaél%‘}ﬁ%{)%%g%bfl "other gas(es) that is
(are) prone tdntdeeorddnoe methi the nedthdde @f thcapheseat mivergon, an (adepttblokevelNn t he

preparatign containing albumn is i.n_.a |iqui has reducing..t he residual
sol vent c‘garﬁ?a&ﬁanﬂryb%p R SHEYR 6?%??&%% ‘%@%ﬁ%@?‘&&%&%@gﬁ% ,presslefgh as by
i ncr easi n@védidn bedk inploged) Seuhtasalid mifure hid ¢hatasterigtieh of the tphgticclanmepwratiohi on of
protein in the preparatign _containjng al bum n_dissolved within t sol vent
may be i n@néaé‘g%g aﬁ’gmﬁ’eﬁ‘?iﬂ?%ﬂ {ipepfide IS@h"g’gerglﬁ?Hlﬁ useg orttf}?)i“btg}dféj Uit OFg’ﬁst |
about 1% prdpatatdnycodtainifpodburiin WéingHadipe &0 2h Ye dbtemntiasd erapieitdllyHy%mne nore
preferably at |east about 15(%% even nore preferably at |east a?aut 20%

y b {3 33 f y
still evetkildria theprbran apagoepiabledgwl” ofttbmpeooyld dhigefpisshe ploet! oF 453 at
| east abomht W@ phdie fifcdale SUDSHHCIRNSE Ffihd fiEpaRitRBRhtainheilbiiin, beinge
residual solvent content of a particular preparation contajning albumn

may be fotiffdlized Theragiiquirdevel phdramage g et pRBgfatign centaiyecslpymingaaybe  such

a range f gsieldiRdRERE 8y She B8theeend $RhNGIMs KGO RUne@killdd RAKd Argul ar _
preparation containrng al bumn nmay be determned enpirically by one skilled
in the art. - 1The residualsolvent content of the preparation containing albumin may be réduced by

any of the methods and techniques known to those skilled in the art for reducing solvent from
a preparation containing albumin without producing an unacceptable level of damage to the
preparation containing albumin. Such methods include, but are not limited to, evaporation,
concentration, centrifugal concentration, vitrification and spray-drying.

A vparticularly preferred method for reducing the residual solvent content of a
preparation containing albumin is lyophilization.

Another particularly preferred method for reducing the residual solvent content of a
preparation containing albumin is vitrification, which may be accomplished by any of the
methods and techniques known to those skilled in the art, including the addition of solute and
or additional solutes, such as sucrose, to raise the eutectic point of the preparation containing

albumin, followed by a gradual application of reduced pressure to the preparation containing
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WO 03/ 020325 PCT/ US02/ 27947 \Wile not wi shing to be bound by any theory of
operability, it is believed that the reduction in residual solvent content
reduces twe odegnees of freedom of the preparation contai RCagiSat/bieai n,
reduces the nunber of targets for free radical generation and nmay restrict
t he sol ubalbuthin ipfordeh ésembreibe raduglablentSiuch hawatee sThetresutingtglastyhmnefidr e be
achi eved Db rin t he t. erat re of the preparation containing albumn
bel ow its }eibﬁlhg\gﬁ?vg a%%‘fuﬁ?fr(‘fflg'fr)ggf%v@ fU*Y-r 6e2ing point, or by vitrification
to |ikew se r ederoediid @ cegiremsthods 6f thedaesenf mtzételoﬁ,r thpqmta'taﬁm cGﬁtﬁh‘hﬁigni ngf
al bum n. ese sul t ermt the use of igher rate and/or dgse o
it at | on DR oG Dot SeTo e Boaiot el THEY reEAb e e | bod
herei n mayvailgble Be bhOSKIRA atthedty RIRRAAHIL e bfb@ﬁraﬁtﬁﬁ&iﬂtaﬁmﬁ§§lﬁﬁﬁnﬂ s} be
unaccept abl ¢, damage to the preparati on containing al bum e

that woul ¥erlized mad de prrsend ag acogties rspieqciopa binlegien of w—blﬂpéls%lrs&bs#’etﬁ
contai ning al bﬁ{@lﬁdlatllbdneén?ﬂh%leh Yn tht ReaBRL BPES pHeSH Eﬂv@%nﬁﬁiﬂ%n?rrfdlﬁﬁhf or ned

at anbi ent tenperature_or "bel ow anbient tenperature, such bel ow t he
eut ectic BiicHye &or therssailizatipnpefi the Taepardiion progsining plbpminobeing ﬁ‘pﬁgd alBgni n

bei ng i 11 Ad{a8b dnay 'Be a&?ﬁfsgﬁd}c Enodidy E%aﬂfe I'ala%qgn Obrefdd 1P 1S Gilfiatlo ?Vﬁnt I on,

an "acceptable | evel' damage may vary dependi ng upon certain features
of the pa?leqt@maanetwpﬁ@ws jnclyfling tyerapyy, dnfeaned, visinelightdav dehhepdenishugsedf, such
as the najifogs dBCbIGHALRE bRbtMdoficicHhaibith. PRDA: ' tai ni ng
al bum n and/oosr di pe tlsde stabliglﬁz}acr eﬁg ug JGMLr%?Igfreﬁtgﬁg&#nO?g% ﬁgﬂuse of
t he prep’érgamm?ﬁa igvmai ni ng al bunin being irradi ated, and can be deterni ned
enpirically by i n f damage
woul d t heref or%&ggdllégsﬁéet%éerﬁghéda gtriflg gerSé ﬁ@?nuolﬁ ﬁ%%ﬁ%&%ﬁ&ndc faann‘%alﬁuemlélnd

ef f ect i veisugrediated twith plwetpdm‘am aina aatnteﬁﬁectmegfoalﬂtmstemhzbmmgf tl&tmepdratmad. The

particula g |ven re i,on.containin mn may be
det er ni ned’ {tjagllklln%af%tmm ”%?1 {r?r%rf) A tgnatcgeé’%ﬁfeq]u‘éeé gﬁ t8%i5"ﬁ agq{}a Ted in
the art. Shitableasieslvfirradiatioremby amtdepsemdmg upbie cqptagipitadel 0Nthe amdtidideioNtheal bum n
may be reduce of t th ds .and techni qu known .to those skilled
in the arf¥g lr’rvé%tf?&n%éngsg?@ﬂfgefurc i tﬁ e a?“gt &‘SWC@BWC&OS |ﬂFngaéTl%"L?ﬁﬁ n

Wi t hout pprephustiogeontiining elbepmalbdie lrfﬁ‘dﬁkeinhe%ﬁ%ﬁr tfornt BE raditieR divdiedn

cont ai nin I um n, ﬂ?ﬂli{lqlmﬂ hods include, but are not |imted to,

evapor at i pcal cerTpinpRfE) oY p%%%@%‘?er‘%& PaFivais Spitgharatesn and

spray-dr yd)ﬂigradlétlcﬂﬂd’ahlb@ deRfrhie PRI BENQ by HRE @ﬁﬂecf ﬁ&rthé %Upﬂe%aﬂl}h end @i gtual
sol vent con%ent of a aEgrepar ation containing bumn is De%o h| i zati on.
g

Anot her pEPHRER Sepystast B diedugrtigchibg S?HP“P%B’@FW@‘”L heéhenetlis dyigiprassiralent

cont ent  Ofr cherPise R dakikedNa %ﬁ’fdbl@'of‘Hﬁ@anﬁhxﬂiﬁm&hdiaﬁoﬂhﬁaf;bé b@iBkaon, which may be
acconpl i shed 2‘{‘} Hﬁ of the nethods and techni ques known to those skilled
ca

inthe art, Tggtor the melhpds jof theppreseyt iventiprel the rate of irradiation may be

optimized to produce the most advantageous combination of product recovery and time

required to complete the operation. Both low (<3 kGy/hour) and high (>3 kGy/hour) rates
may be utilized in the methods described herein to achieve such results. The rate of
irradiation is preferably be selected to optimize the recovery of the preparation containing
albumin while still sterilizing the preparation containing albumin. Although reducing the rate
of irradiation may serve to decrease damage to the preparation containing albumin, it will
also result in longer irradiation times being required to achieve a particular desired total dose.
A higher dose rate may therefore be preferred in certain circumstances, such as to minimize
logistical issues and costs, and may be possible when used in accordance with the methods
described herein for protecting a preparation containing albumin from irradiation.

According to a particularly preferred embodiment of the present invention, the rate of
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or additional solutes, such as sucrose, to raise the eutectic point of the
preparation containing albumn, followed by a gradual application of
reduced pwessue®2i o the preparation containing -18 WO 03/P02038%527947

PCT/ US02/ 27947 al bumin in order to renove the residual solvent, such as
wat er . Theradiaged isinogmgtathsy abait 8101 lay/hoot, | rhore pefierbisly ®etavetre shoaeol 1 keyitdual

sol vent con -~ According to certain netho h r t.i.nvention, the
prepar at i 6#%@&‘?@( i A" Iﬂ%ﬁmfﬁra{ﬂéﬂ%ﬁg”eﬂ @p?qqﬁ)zgjk%r B‘Eﬂe ? THoL & hupon a
sol i d sur éasenddyp@ftyablfEbet@edt B (2IEGy/Rvald | 1080k @y/hiOan@ RosS e el B Hefivdeie art .

For exanpl e, e atjon containing albumn to be sterilized my be
pr esent a%boﬁt@ggggﬁﬁgﬁl'ékgwgﬁe on a biol ogi cal or non-bi ol ogi cal

substrate. Theadcaimt toARoBBPpIRrIy PrdffifedBitoamFenObf thb gralé §RBAtidnMENL i ON
may be any radiation effective for the sterilization of the preparation

cont ai ni nffurdiRiBds Aglerst abrued0 kiiyd, mevsiparpiebly fhra@beB O sl afen

I ncl udi ngmrdieaetab @k fhbiBouteRIBIRLIN BEmbAY 8B dt foastBb&f 30 etic
radi ation, including x-rays, infrared, visible light, UV I1ght and m xtures
of vari ot nesypeterplhal lesst aborictSriéivdyregieater adi ati on. A particularly
preferred for : adi at | 1 Lati o ol et hods
of the pr esen'[E ﬁ)ﬁ%‘%ﬂ? gﬁ]el rRé[}h%ds%rf g%ﬁgg?{t gﬁ"eg%dr?f g]ie ﬁ?ﬁgﬁgﬂ%a‘%ﬂq“% Agﬁ}nﬁadi at ed
W th the foduisteriliged intirradisted withffecrgdintion fooe tinlgeefottivei for thatsteghizatibn pfithe
preparati talnj.k 11 A l.e .ot pr [ | evel
bt “Ganager Che iR bl bR ool SyBP bR L% A KRS SR AR
dependi ngtimp oasultseinttld appfapaipigrdese ofirmadigiomdtetngdepladd to llee prppagstion tontmiumgt i on

bei ng enp , .38 . har.act eri.stic f 4he riicul ar
or cpar at | SoEt: SSHER ARl ARG ARUGHRRALEN B b Baltn bl ekl b of

radi at i onradintial uelvednaiddior thee ngaret aelulcharadieristicgiof athe canticatur naepasation

pat hogens bei.ng i-phactivated...Sujtable rate f irradiatiaon can.be

det er mi ne%ong%?g 71{8]%@?1}’ B 11571%334“%%'1% © }IT‘?dlafogn g’i“FS Caﬁ&’@flgﬁe’a’b‘}’ enppically o of

i rradi at i Byoneskitled &ithodrt.f or the duration of the sterilization procedure.
When this is ijmpractical or otherw se not desired, a variable or |

di scont i nuous 41‘1}‘)’? giedp i?lﬁﬁn?é?flsl?g%ﬁﬂeﬁ?niEﬁ?mﬂ‘i‘c@?afeﬁ@rafl%’ toRBIRE AYIEN of t he
present i @vRnterilited & headiaitEwih rididtioflupld ©RotiTEbsderfecBid fomitatkigatneduce t he
nost advant ageous conbinati on of product recovery and tine_ required to

conpl et e PRETBHEIN soFtintgg plRumEy, whleangt opedusing pn yRwecenigie lexd of dgnagsde) rat es

may be utihbi d&eidlN Shidld R a8ss G HA O Fhal ©5:§1 dptiRGIHoR bErtSt ERuE & 'S

The rate of irradjation is preferably be se ecFed to optimze the recovery

of the prEpardrioAl BieRTarHiRtFntion baine nnipyadesushias thestare pRbghagcterigtios

prepar at i §nihe GakRuRE PeepataBbiicBntaifnk MM NRMACHRDialdde HePbFricu®lr fofh 3F ation

may serve to decrease danage to the preparation containing albumn, it wll
radiation involved and/or the particular biological contaminants or pathogens being

inactivated. Suitable total doses of radiation can be determined empirically by one skilled in
the art. Preferably, the total dose of radiation is at least 25 kGy, more preferably at least 45
kGy, even more preferably at least 75 kGy, and still more preferably at least 100 kGy or
greater, such as 150 kGy or 200 kGy or greater.

The particular geometry of the preparation containing albumin being irradiated, such
as the thickness and distance from the source of radiation, may be determined empirically by
one skilled in the art.

According to certain methods of the present invention, an effective amount of at least
one sensitizing compound may optionally be added to the preparation containing albumin
prior to irradiation, for example to enhance the effect of the irradiation on the biological

contaminant(s) or pathogen(s) therein, while employing the methods described herein to
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also result in longer irradiation tines being required to achieve a
particul ar desired total dose. A higher dose rate may therefore be

pr ef er r edwDr3020328i n ci rcunst ances, such as to mninze [POFIGSO2/ZEN7 i SSues
and costs, and may be possi bl e when used in accordance .with the nethods
descri bednihietizd thef deletgrioot efeitn@f drrpdiatpsr wtoncthe poeperekipn wgntainingnalburhino m

or cent 10 poReh g Eyelof ' b glseathShe R RaRIcE 5Bk 91 b

i rradi at idefivitived ¥l imtiees ahditheiddetiatides0O kGy/ hour, nore preferably between

about 0.1 kGy/hr _and 3.0 /hr.,, even nore .preferably b n_abgut 0.25
<Gy hr and 2 OokgPRdue tstils of dydwey BiEh bRyt SLIE PpRlt, S

kGy/ hr  angnihinthgkdBinkih ndfheblSdt aBy edifeaddiny the tivver nilelotbions to0th plepyation and 1. 0
kGy/ hr. Accor diggﬂ) to another particularly preferred e‘g‘oodi g\%nt of t.t he
present iAY@mmebuminbeing sierilizgd. Apgozding o g prefered embadipeniy, Bi§Propagligly / ny |
nore prefeh@bling Munlif &Sitra@Red bt Lntibdt/idiiper®UEN ActBifg BF &1 Ateadleypraferrb@ast
about 16 kGy/ hr, and even nore preferably at |east about 30 kGy/hr and

nmost pr efeabapiment the pepsration sonteinmaeiympp i ragieied 3 redugedC SRRPAYTS dethe

met hods f Js j t rRpahatd Qapeo o NiARY & Hogren  to be
sterili zg%imﬁség&lm‘r%rbgigia’;gtrrgé&l\\fm%{&hie%ﬂlge’rsgg} %t(i?gh 21‘@ o¢r’ aoot@?rre effective for the
steri| i zatdcondingfto theemmdapt af the presem invenfiangtha Prrppiaion @pfiREHbYINHS
irradiati . I i L i at.i W i

appropri aPt(P ée}elrégiggn%élgfgdr ?Egcg ibgg?)oﬁg gree Fiﬁgfgllpﬁ‘%cgg p?%{ {t}ﬁtgé g%g%tg?%% ‘igbc?trt\@gggnt ai ni ng
al bum n. aBwintinblAscordingdé andthar altemets prefyrredaembadapentohe greppietion pantaing i cul ar
formand rate of. radjaji ' and/ .o ristics
of the pal e Rl LRl WabER-ERE PlerbluRP e oA

Sui t abl e such ad374€j @NCt 2@ sr 860, BEhitket mishirecko drbowiddal dny théeyy, direeussf | | ed i n

the art. According to the t hods he. present jnventi. Q. aration
cont ai ni neéevﬁfggg?ﬁ“%rat‘f% e %F@rcf’ I%?ezeggecf %felinlrgc:h%& I'a ne%le\\/‘ﬁl%l%lgr)agg?%%hlggﬁtﬁg to a
total dose pathbgeits) wel therefokdutlosttre udei of atiovoan tardl dotehe rglisjoar at i on cont ai ni ng
al bumi n, while_not prqducin 1 _unaccept abl e..l evel .of dganage to that

mat eri al . Sui 4%t & "6@’%{’ tb%?‘é@%’foﬂrq&ggﬂe@ﬁaﬁ%C%?Vn%lé BHET 85 WH8n? cer t ai n
feat ures hperhtiRe et BREStsOMe tfi€papitdE efidm | BHSHUNI OBuitdld Greepinayedan seich as

the nature and characteristics_ of the particular preparation containing
al bumi n isteagmed papirstlydy onpekifled 1itheatar form of radiation invol ved and/ or

the parti cul an bir@kOaheatm&R$ant PR if9Entida] 16 gRRraaee BYwhich afidiaviad ed.
Suitable total doses of radiation can be determ ned eppir.i cra;\glu:cgag%l one

ski | | ed iipperormedppy bpfaund il yithin gaangs: wihephanatsr sppgls BeMo g east 25

kG, nor efopfh@{p‘f:‘erfé%}%ldlfen%erduﬁ@%r tHirraliENon &\égﬁrtfé'ﬁfaﬁp@ﬁeﬁﬁtﬁﬁl%hﬁinﬂ{g Aagh 75
kGy, and still nore gref erably at |east 100 kGy or
may be determined empirically by one skilled in the art. ‘

According to the methods of the present invention, the irradiation of the preparation
containing albumin may occur at any pressure which is not deleterious to the preparation
containing albumin being sterilized. According to one preferred embodiment, the preparation
opf one or more digestive enzymes is irradiated at elevated pressure. More preferably, the
preparation containing albumin is irradiated at elevated pressure due to the application of
sound waves or the use of a volatile. While not wishing to be bound by any theory, the use of
elevated pressure may enhance the effect of irradiation on the biological contaminani(s) or
pathogen(s) and/or enhance the protection afforded by one or more stabilizers, and therefore
allow the use of a lower total dose of radiation. Suitable pressures can be determined
empirically by one skilled in the art.

Generally, according to the methods of the present invention, the pH of the
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greater, such as 150 kGy or 200 kGy or greater. The particul ar geonetry of
the preparation containing albumn being irradiated, such as the thickness
and di st awoa3sfe@as t he source of radiation, may be determ med/Esopemital |y by
one skilled in the art. According to certain nmethods of the present

i nvent i oprepanticef doptirivealumiunnhdagoing stbrlizetion sabowdndi sem¢ erabadsngréueld may

optional Ly be added to the preparation c | ni ' o

i rradi at PSP TP léo“feﬁgeﬁﬁfﬁ?em %ﬁ% Cgﬁl@# a@% nﬁ%g&é p‘r}{%%?g[}f {;)fnfe%n t he

bi ol ogi calan 7¢peferablyRES then) ordquilad lpmere(fyfetahlyriessrihanviiceal énpleyyn mgret he

met hods descri bed herein to -20 WO 03/020325 PCT/ 7. 1L Nj:1g ze the
del et er i Big&erahly ig‘a’éf’r ?C}uf‘]atﬂﬁaf“?do’??oﬂé’f)ﬁe%ﬁﬁeﬁ gﬁgrog? %%L%cgﬁﬁﬁlﬁnﬁgwal buni n.
Sui t abl e ¢$B#tEmbhtE 8 the PrdBert MOBRLdnD tHe raSilsh borRaining abhmiramsy haved khef ude
psoral ens and their erivatives and inagtines _%.nd t hei F erivati x%s.
Accor di ngregist fhas Tnpreferbly geaterihanyeregusliio Sniparsrirrably gLeaier f28 0L E1Bh ot t he

prepar at hOfi;en G FreftkddYy SbRLThdh JFRYuDES 1T, afd mBEHrdfQaFIQ pRfate thah BAEquals not
del eterious to the preparation_containing album.n bein gﬁ}erl li zed.
Accor di nép tlo dererdingfostertain cahpdimente of themresenfivysatiah thsrPH ebile RIRTALC ™SI bumi n

is irrad iuﬁ&e‘?%)ri]lgé stBRIa BB it TPRLA Y ﬁoel&gﬁgﬁ(ﬂﬁtrﬂ_ th®erBPma(s) Ednaned inres err ed

enbodi ment, the preparation containing umn_is irradiated at reduced
t enper at preparaions. Suatable pHevekstcar be drisravned ppipEirelly bypneskillgd & theaitn as oc,

-20C, -40C, - ?%aﬂy{ %cgoﬂfngtg)%ﬁgmet}{%‘ﬁ§ BF fHeNFedeft f}nbélﬁip@,”ﬁi@qlﬂrz{@cﬂfon Qff thde

present invention, e preparation containing albumn is referably

i rradi at edpaatior cdndiming alheminmesyicay toderany etmdsphesoihatis 8ot delpterigpeiedhat i on

containin : LN, ENQL: t h - ; Qg ment ,
ar Y R SRR ol Rt Al e ittt

t he prep on con Ia t elevated tenperature,

i .e. a tompentoncentzibioyelbambi Bheld isrpewatyge atmespbiresps ag igrt HWESPheRC or

80C. Wi lg, not w shin 0.be b ed
terper at UThran e et s BB, B obiER! Yorkhf, (R0 ol AUH

cont am naa#, sch astklipatohmgem wye prattrdbiyes bigberanalédutanwietght webde gifs, andingser t ot al
dose of radiation. Mst pr.eferabl the irradiati of the.pr rallon
cont ai ni PEFEP ﬁrﬁrgf’nocgﬁ‘i"ggl%ﬁ %aanofléﬁﬁée?%e&re q’[oﬁg?eng B%? 8¢ %rgttl(ﬁlegogl?aé%}é ation
from r adiaguinis 1R tuadel Caduempaiilatbeingdrradintede Acatedieg ri mpatiarply prefetred by one
skilled in the art, In certain enbodi nents of. t he ti.on, the

resent, i.nv
t enper at FFROHMeRHeIRe PrEieRnEIgh 2 FrPAFEPR 8?9{@81“&’&?8‘5131 @%oﬁhﬁlz?dg 511f“iu‘ °%hithin a
range, r 3‘1%0'2@? i$ $i8i3d ahdeR vaReKi ok b ineAlathospite (préfetabiy @aioblk @bs, kih ap helfvan r ed
tenperature for the irradiation of a particular '

. repar ati on, cant ai ni ng
al bumi n CASEOBeTEREF e BRRST malsghley W5{ERCRIS R FELmPH A9 ay (rEon
prior to irradiation. According to an alternative preferred embodiment of the present
invention, a liquid preparation containing albumin is held under low pressure, to decrease the
amount of gas, particularly oxygen, dissolved in the liquid, prior to irradiation, either with or
without a prior step of solvent reduction, such as lyophilization. Such degassing may be
performed using any of the methods known to one skilled in the art.

In another preferred embodiment, where the preparation containing albumin contains
oxygen or other gases dissolved within or associated with it, the amount of these gases within
or associated with the preparation may be reduced by any of the methods and techniques
known and available to those skilled in the art, such as the controlled reduction of pressure
within a container (rigid or flexible) holding the preparation to be treated or by placing the
preparation in a container of approximately equal volume.

In certain embodiments of the present invention, when the preparation containing

albumin to be treated is a tissue, at least one stabilizer is introduced according to any of the
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According to the nethods of the present invention, the irradiation of the
preparation containing al bumn may occur at any pressure which is not

del et eri owe BO2@3ke preparati on containing al bum n bei ng PCENiS02/2md
According to one preferred enbodi nent, the preparation opf one or nore

di gesti Venetiddysstetimiques Rakivat adi e@ztaﬂaﬂbleetva)tleslklbﬂbmsthq? art, ivgdrdingsaekiag dlisl y, t he

pr epar ati.on_containi.n umin_is irradiated at. e e e to
the appl M&HEiBrP 8?1?1 @glfﬁagwgegleo?ta@{ﬁzgq&éﬂ%?m{élyvoﬁéﬁtq?&s‘ﬁ\%\halsglgﬁag%auw shi ng
to be bowuiﬁiaekavurawd/bheome pxteifeachsEa (pfeneuetuﬁvam}mdcqn,r 8sh s aimetyyleifoaidee t he

effect of jrra n, on the 0 cont am nant a S)
and/ or erfHBas q\"a fgwé??é‘tfﬂ% ’f?i%cfgaglhﬁf/r ! ﬁa %ﬁlh%’t AbF 1Pln§€ﬁ1gﬁ%nd
ther ef or g, BhivRY o HR cefRig fhe s&%ﬂl&er(é?tlﬁbfefi@@mrﬂfar px&ﬁhu&t arglfor aSaievaadai e

pressures can be determ ne irica

by one Sktil gkg in t ﬁi\’
Gener al | erﬁéﬂﬁﬁﬁ’dnlﬁgfloﬂi@fﬁ}r?ét%ﬂ%ﬂé’rBFOIW%‘ copi@ndg the H%eif‘é)n e of the
-21 WO 0%14&%9@@?1&8%’&@9%@6% redMb &R RhicORd TR BixbdudBigal 8K 1B Roluister goi ng

sterilization | . I'n some enbodi nents of the present invention,
however , cohfeinine disastahilizst(skandtcambinaens obtiva o Tery ohfipee %%etbﬂilsopnleé’é §91% han 7,
pr ef er ablansEtﬁér?n‘}a Q&ﬁo%F Wdledli Q’tlss'ﬁgra&o% B840 Meth&fs than or equal to
5, even nore preferab ess t an or equal to 4, and nost preferably | ess
than or equal Ittvollibe dpnreaiateérth@tthW@m@rﬁbe@pﬁem or ppretHdhg Feawesgdesribehit i on,
the prepgrat 91@ n%ﬁgﬂ&&g & f&*lfgrr}nlmz@%}{&sﬁalﬁy e@lfects AfpBARLES phdpaRtidn
preferably grea er than”or equa , hore preferab é reater t han or
equal t o coftainingexbumnin eapyed fhyr it fiptiap dile rmatllﬁ@mlné radegpatel cifestivepess g dhérpst
preferably greater th t hflk Nin QARAGH Ment s
bt e pr SR PR an o R sosl iy A RORELAE  Pogad %o. %
sterilizab temsé of sadtatilizenegrartidniar pxspzehtmtclon‘rempm arlhunufl ntaji@lse e opliized,
cont ai ne t he Lon. bI e pH
enpiri calq] V%? r%dtlfgg‘gtﬁ Frélél dtlﬁeg ?r Vg Fﬁorﬁé,?rr%ﬂéa{g%)?gl ﬁg&l?{)lmtn‘@gnet hods
of the prpdeithble affesd.i on, the i rrad| ati on of the preparation containing

al bumin my o under ot del.eterio e

prepar ati on c%ﬁ? PRIy a‘%n% Wﬁnﬁzﬁpﬁﬂ }cgf; mlﬂ%rb e athog? 0 og%latp%l?réflgr red
enbodi MendomnioRR caRfubdr it ﬂ&él‘nﬁlﬁﬂg ﬂierdlbfbgneaésbatmt@ iriastivaed ck kih a2l bhOW%mjgen
at rosphere or an inert, atnp re. an |neré[£h ere i s enrﬁp oyed,
the at nosphasest insa spepler ‘XB’I°§ 1$ %“d 8 2 VAYBI (aﬁfﬁgra UEWPPRESHP Bim or

argon, M &aRiish 85Rhg AThENREY BB BE tindidere® tiive AAR) @algasquald dhedrst
preferabl y ‘argon. According to another referre enbodi

pr epar at i Sradiasion ApiRg to alipinAer byt %4’6 thet glest IFLR}?}P%‘;‘F aé‘a BEYS&PSOglcaI
i rradi at eglarfeG@iksdi Ng to a particularly preferred  enbodi nent of the
present invention, a preparation containing albumn_ (lyophilize liqu

frozen) is st & egorarrervighuestiam rosfennd metlqds °§fhﬁ19§‘?ﬁﬁ§r“§’e{“b9“efh€|sf§fﬂd§fm nobI e

gas, suc hof%spréi)%{a'tlHﬁrbontammg albumin is conducted under conditions that result in a decrease in

the D37 value of the biological contaminant or pathogen without a concomitant decrease in
the D37 value of the preparation containing albumin. In accordance with other preferred
methods of the present invention, the sterilization of a preparation containing albumin is
conducted under conditions that result in an increase in the D37 value of the preparation
containing albumin. In accordance with the most preferred methods of the present invention,
the sterilization of a preparation containing albumin is conducted under conditions that result
in a decrease in the D37 value of the biological contaminant or pathogen and a concomitant

increase in the D37 value of the preparation containing albumin.

Examples
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or argon, nore preferably a higher nol ecul ar wei ght noble gas, and nost
preferably argon) prior to irradiation. According to an alternative

pr ef er r edwermdoeizaent of the present invention, a |liquid pCeEgsozatiosn
containing albumn is held under |ow pressure, to decrease the anount of
gas, parti cul éll"hleyfolbowigglaxambl&sm’cviﬂuhtﬂaﬁvd, Hbet hotgiimiting, pefi tbe pregentrinediiat. i on,
either w or ri St | vent

| yophi l'i zé{}]ﬁeﬁ%lta@ﬁglﬁggi%tgg gf‘r}lﬁadﬁﬁvﬁﬁg A Mo PRER “ﬁ‘g‘?hng egﬁof n?)e?e %ﬁ%ﬁoﬁgt hods
known t o skiltedsikithd &tandnart fdlyawithinlthe @piﬁftdiﬂrscweecffehef peisepirbydntiventUnledeer e t he
preparat | o cont aj bum n cont ai 0X or other gases dissol ved
within or® %@'E)S&nﬁ‘tegcf%?%atfoﬂ‘ Wﬁsﬁgcoéﬁfgtﬁfl “Blf‘g?ﬁg“é’éogﬁ%es within or
associated with the preparation may be reduced by any of the nethods and
techni ques known and available to those skilled in the art, such as the
control | eB*3BRI&dt i on of pressure within a container (rigid or flexible)

hol di ng the prigpigg étﬁeﬁﬂleﬁtopiaﬁné Pl%?éi@ﬁa&foanelﬁllﬁﬁuﬂQi Mbek tQEPKG/hoA i N a
cont ai ner of appr oxi mat el y equa vol une In certain i ments of the

present i HRipnti toRperiish at ﬁ@ng dpnelsaef tspidedd rokiPHi %gtenfaﬁfﬁum the DEESBRCE LA eat ed
is a tissyR.nBbri@asl stfzesd abilizer is introduced according to any of the
-22 WD 03/ 020325 PCT/ USOZ/ 27947 nmethods and techni ques known and avail abl e
to one skMethed in the art, including soaking the tissue in a sol uti on

cont ai ni ng thqaggagpwsz flpBs or IS h Gl Y, NRESE ﬁz{s‘ﬁﬁsdf&@m Bcti6l & rﬁ

tenperature an In T presence of a penetratlion enhancer, su
di met hyl swee@répdeed ha@g.@rthqnﬂ"/h@@@r epntpining sehaliamguats of ethenol Gng aeatertsi qfl zer

into a ti Sﬁ)"%a{(é}céoﬂgﬁm*é) gt?ﬂtﬁllgg‘;er LibdHol Bf aceife. B8N Hl;Xéser 18 199(?1%}&9 Wil Ni ng

the stabilizer pressure and/or “at eva e
t enper at ugayma W,dEUOH @h k6fy tothlados¢ a!bh 9 k@:e/hl( @) agbieat @mbemium) apbtiempssired t he

stabil i Zef‘o(‘ é)rkl fam]&etgyl | ngtructur!ﬂ inteptt was étef‘rr%n%g b&k§?§ pREHE }#’Eg%& 4n gduced

pressure an du0|ng ga al ning
stabili zereézsr)sepimsbﬁb]h@ nat i ons of tvvo or nore of these nmethods. One or nore

iti i nt d t t j { h t hod
E w11 be app B TR Bree e T SHB AR POt B o bt BB e PEat Ly oo

descri bed4.2herr fiyarhigy, 1% ngnP{-THEGHH ©.8§;18.3 B fvater;N1 001 12161090 APS| oRkibe, @lf ect s
upon the g@lepar ation _containi nggal bum n caused by irradiation, whi | e

mai nt ai ni HYH SRR @dgtlzced ip g sksgoRipresis amit; Wity Y Rupngine ;?rl@%éélé ba ke
bi ol ogi cap,scont LRt (5 %bsoiﬁhhp%% Suted L5018 ARRYiSted A é&ﬂbr iRfplest 0 the

use of a stabilizer, a partl cul ar aration containin um n nay al so

be | yophi (li magaml) weed dilaged a&'lfﬂie@mmé@l Bc ér/atbetedBnin Emptlngiflwﬁs ved them pri or
to '”.ad'% &E%etd%lfs‘é@ér i eaglpﬁiﬁﬁ s@ éﬁ% Eld & @é&atl o eﬁens' tivity of

a particula ol ogi cal contam nto
For reverse phase HPLC, each sample was dlssolved in water to a final concentratlon

of 10 mg/ml. These solutions were then serially diluted into 0.1% trifluoroacetic acid to the
desired concentration. 10 ug of each sample was loaded onto an Aquapore RP-300 (C-8) 2.1
x 30mm Microbore HPLC: Applied Biosystems 130A Separation System, flow rate 0.2
ml/min. Solvent A: 0.1% trifluoroacetic acid; solvent B: 70% acetonitrile, 30% water,
0.085% trifluoroacetic acid.

For HPLSEC, each sample was diluted to 0.4 ug/ul and 50 ul thereof loaded onto a
Phenomenex-Biosep S3000 (molecular range 5kDa-700kDa) for an analysis concentration of
20 pg: 2011 of 2 mg/ml stock solution + 80 w1 elution buffer (S0mM NaP; + 100 mM NaCl
pH 6.7); flow rate 1 ml/min

Results

4



commonly cal cul ated by determ ning the dose necessary to inactivate or kill
all but 37%of the agent in a sanple, which is known as the D37 val ue. The
desi rabl ewoonparsent s of a preparation contai ning al bum npeaysat/g®4be
considered to have a D37 value equal to the dose of radiation required to
el imnate al| Bogi sadmflesakhibhel Jomd dsdakddireoftrlinintgiupal iradidtiqrhy 46 &Gygwihl
characterjstics.. In ordance wth cert ai ferre t hods., of the

o esent -1t ARG eV &7 et P St oty eiant 6 A S i ng 18 i

i s conductreskdbnfl endC gRstet s@uriiNRboveds Whdn the QnfPRC canaiting Nlesst ateD3hd val ue
of the biological contam nant or pathogen w thout_a _concom ant decrease in

the D37 vabsiantiglly mgaolfilessiabilizeisn The sraiimrhigeaenled Bot samPlesc BIERYRE &4 t h

ot her prefefidigf for¥BILQHs: ®E of MEaBLARENt invention, the sterilization of a
preparation containing albumin is conducted under conditions thgt result

in an increaseoms sperafigally, ashown &7 Fighe WheYa3-BO0Eenalysin dsmprsHates PEitffi n. 1 n

accor dancgeely b rlaifanfR tonHh& Rk B sIRINRAT o, WaRr BIRSGRS sthilVARYuhRbf T he
sterilization’of a preparation containing albumin is conducted under

condi t i orghanhbend esetpre. jSimiartie @p eshigwnjin Figere D3 HBLYRC gilsot Mdiced(1esgi cal

contamn : hooe 1 ol L of the
pr epar at ia%%re%%th@g% ni n gﬂlg%g% ‘r/niﬁ% g%gé;%pc})g{sahmé?%ﬁ%ﬂ%%% g fogg%og%% aﬁ%g%b/e 27947

The fol | ot shpvax impisee A€ ereversa phasatiRI& shawedmen sighifirant sigffererfce thgtvesnresent

i nvention i I difications and adaptations are of the variety
normalIymgﬁggﬁﬁg%@@gé%?ctgﬁ%@e skilled in the art and are fully within the

spirit and scope of the present invention. Unless otherw se noted, all
irradiati D, gzacconpl i shed using a G0Co source. Exanple 1 In this

experi ment, I%@asma protein fractions were irradiated (45 kG at 1.9 kGy/ hr
at anbi ent t digeanadlbumein (3% )V wasydpilgd| 1eM@|eitlof 0% dsiid hahogeoite o lomsteent and

T 1 D ERARES i RFEIRE Spd Sl b PR 5 L Sy
Wer e prepaidpit-dpakednibuiin vele diensed Bito DDMI sdritinVizls NGd vidl s Blosedait -g°@anol
oD et e e ) e SR S st ALl B, LRy O gt one
kGQy/ hr angl kaybioprbl) teapREietitd) toatehdnh Bict@ss ayeath. f e fhfaliGiguials wategrity.
Structur ailrraiiig’}e 91{ alu}q iemgm de?gtl?rg r(gor-' eSQC?Xt aSra%-o?%%EliG Fr)ITOS E%tﬁrzic(i)se ger\éeCJI;‘%g phase
HPLC. P Y
kGy. Radiation dose was assessed by dosimeters attached to each vial and by external
dosimeters placed in close proximity to the vials. The irradiated samples and the 0 kGy
control were assayed for scrapie infectivity.
Infectivity was assayed by intracerebral inoculation of 0.05ml of sample into 12
hamsters, which were then held for up to 6 months for observation. Three clinical endpoints
were assessed: wobble, failure-to-rear and death. There was an at least 8-10 day delay in the
appearance of each clinical symptom in the group inoculated with the sample treated at the
higher dose compared with the unirradiated control. The data were compared with a
nomogram constructed from the dose response of the incubation time for a large number of
animals infected in limiting dilution series mode (R. Rowher, unpublished data). This
nomogram correlated days to onset of disease (as evidenced by wobble) with logio LDsp
inoculated.
The effect of the radiation on the biological material (albumin) was determined by

SDS-PAGE gel electrophoresis and high performance size exclusion chromatography as

follows.
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For SDS- PAGE, three 12.5%gels were prepared according to the follow ng
recipe: 4.2 m acrylamde; 2.5 mM 4X-Tris (pH 8.8); 3.3 m water; 100 |
10% APS swbuwgiozes2s and 101 TEMED, and placed in an el ectr @egharsey2®4uni t
with 1X Running Buffer (15.1 g Tris base; 72.0 g glycine; 5.0 g SDSin 1 1
wat er, di | ut eSDS-PAGR was |condigiedt mdt%andlyeoytanide gelpph esMighty fgra Minker e

diluted wth g9] (¢ - beta-M) in i r g

centrif u&é’&@ﬁﬁ%é&%&gﬁﬁonLﬁaé@.lesé’fﬁre %E)teedag'kll&gﬁ g’?gégdsgﬁgﬁ? 1?“%8&83% wer e
assayed. SaRbleBMRF fBioiRAdP &ithidk Githeash B-arpaptovmsanddi Ssopledahdiwnsvatez to a
final concentration of_ 10 nmg/nml. These sol ut] onzga\f/\l/ere trgcﬁn sgtiﬁlday

di luted ipat daw: 106The MolssplBncEeiRl Markers FarhelogRange SAUREL AP Bn. 10
, ug of eaghyg & WAScInARISH R Bh Anidike L MUBIBOFdts RIS ¥ FredeGtBped2with 0X%30nm
M crobore HPLC. Aplpl)l I ed Bi os%/stems 130A Separation System flow rate 0.2

m /i n. . Ssovassic ReillentiBlie R 900ier Ghcaethenchol0de asss el ane-doyeup bRk S tr i | e,
30% wat er. 085%. Lt f]quor oacetic acid. For HPLSEC, each sanple was

di |l uted tn('l)eﬂbagﬁl’ ?%ga%gfclaeclirﬁld 50 1ul thereof |oaded onto a Phenonmenex-Bi osep
S3000 (nol ecuBRFECawere pii@med 00k DF) x {0 am Birsky SBC colpant(Fhanpuemegs 20
pg: 20/2 / c Ut i + : L8, NeP; +
100 mM Na e“%HEg‘.)%‘; I%P?Rogf"?‘g%“gﬁ R %16‘}’# g’p}iéé&s Eﬁszgt%‘%ﬂ % %gl;l ?)rgg%ggﬂ

PCT/ US02/020594 FoditBo phosphatpl (e Mesadiupi ¢hietidsdpi 651) eee dibiared drefoss wantih Qon

Lrr adl ati Onglﬁt%%ﬁ%l&u%& sg\fu%i{)]nstvp&e ﬁﬁﬂg% @I ahﬂ/a;l @&c%%ﬁ%h %If 1%@% mnr@uaﬁfml |

anmount s of™

acet one exhi ng 1 ess reakdown and greater
st ruct ur Huffeead2eny (3Eug peteid ek djemdt Fiaw ratp Wasslsmiiarire r Deertion was by
substantially no vqlatile stabilizers. The structural recovery of both
sanpl es, gAY sufficient for subsequent use of the al bunin. Mre

speci fi cakdsis @as shown in Figure | A, SDS-PACGE anal ysis denonstrates better

recovery of album n pononer fr t he sanpl e havi ng 9% wat.er cont aj n{ ng

smal | anount s Fgf the é‘f‘ﬁré%'fedéﬁlﬁmigté? BRkan g?‘fhﬁ?l%ﬁ figpe 9%fs°n§%8\%\ﬁls?aﬁe P—’Yoghﬂe 1B,

HPLSEC al g 758yC 3t thel i 2 Siate ASFERGME @R 1A idciBatda Malefohenst g dRBasvaner

containing small amounts of et hanol and acet one. Agl?éhq%\g in Figure 1C,
t

reverse phadas o e saBmsdradiated daiaf b Aese Aff FekEn B for the saRIEt o
sanpl es apds;ceNtd 99 kGF.X Qfmtl]lﬁrigonH&Jﬁmmeé}Jo%giaﬁl §RR%tiMRSd FRLKERr e 108, Wi th

10% brai n_honogenate from hanster adapted scr agl e (strain 263K). The
sanpl e wetienviaxed forthg grirasiated corfrad and 6 apd é.pif@'ru ¢ sarpples irradiated to 25 kGy

and 50 kGy, respectively. Based on these estimates, the median reduction factors for the
irradiated samples were 1.7 and 1.9 for the samples irradiated to 25 kGy and 50 kGy,
respectively These represent estimates of the median reduction values, but do not convey the
maximum possible reduction predicted by this experiment. To do this, the minimum value of
the 95% confidence interval (CI) of the control group should be compared with the maximum
value of the 95%CI of the radiation treated groups. This calculation will yield the maximum
reduction factor of the titres that lies within the 95%CL For the 50kGy group this value was
3.5 logs reduction.

The susceptibility of biological contaminants or pathogens to radiation is often
expressed as their Dy; value. This represents the dose of radiation required to reduce the
number of active biological contaminants or pathogens to 37% of their pre-irradiation
number. Thus the lower the Ds7, the more susceptible a particular biological contaminant or
pathogen is to the effects of the radiation. The D37 of the scrapie prion has been determined

experimentally to be approximately 47 kGy (Rohwer, Nature, 308, 5960, pp. 658-662, 1984).
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scrapi e-spi ked al bum n were dispensed into 10-ml serumvials. One vial was
stored at -80C as a frozen control. Three vials were taken to a commerci al
i rradi at iwp oBagisksty. One vial (the 0 kGy control) was reCriupser/2moed to
prevent bacterial growmh. The remaining vials were irradiated at anbi ent

t enper at WiiizngGhe bichoddlogy dadtrtbeafhethin} the@pi-hof thosamapiopadn wesenapecdllyor 50

kGy. Radiation_ dose assessed by sineters .attac t tal and by
ext er nal OHYIP tIPEtOE]P'SA’Y%‘%%%e uﬁ?}tellggé)gﬁ}ed%oﬂi“faﬁ d?%eats?l&;&\%gaﬁlg %?e?l%gl/%?dr adi at ed
sanpl es gHghdldiRn Cnip@yed GOy Slpetifks:. aBRGRGekal datuaiphefithé ety ptign
Infectivity was assayed hy intracerebral 'ajocul ][%tj n o{? .OléOSnﬂ of Sflrfp| e
into 12 Wnishisved while appifiainmst theninfeaiity ?110 SuPOrEE MBI A ¥ 6 BBSr vat i on.

Three cligigahieHpWitich of BEhE ASSERSRLd iR RkRrinfeat | ure-to-rear and death.

There was an at |east 8-10 day delay in the appearance of each cljnical
synpt om i n t héncgragrdp d¢spetipna ol dhaniserppie 108 A¥H écm?vé‘ét%]ﬂleafna{qtf’énm%itb%er dose

conpar ed (b tifo %%Jl :;a{lcg g]hfsﬁ]cgggé&@ 5 terishbEoO@RL Areplafor eoMALRE aMulnin @

nonogr am const ruct _ _ dose response of the incubation tinme for a
| ar ge nurlsing tesfated arlihisadastiquin ddelegicdl rmatgripl.td 23ye @plntien ehhwasy dbuppg¥ag R

Rowher , Lj Th Siati ’ -6l at od n®f
owher, unpuply ggtgj%%aaﬁblg)p%bglficgﬁt SOTROCAIG Ao 16 thtslases & BNSEbnd®

di sease (as evl h ogio i nocul at ed. The ef fect of
t he radi altodd&Gyoms shewhibplzelglectioplmuesis (Fagurqs2 b e allepsninl tas dargele é1tasy

chr omat g SR B P BT A7LSy 306 W8T 80 AL FrBhd U ST Sl o

conduct ecnidrn S¥hipddcyeaser iy | thereuny @if $hd moronMrigHfoyn Sfralbhmid. nThekesuliscigre Uni t

SE250/ SE260. € e dilut 1:100.in.P I i
Sanpl e Bﬁ?ﬂ??@iﬁ %’i\?l%\lf\nmf%sagllp ?e\% ltnﬁéﬁ? m%oeo = %tehr%g{aiﬁ% gg@ﬁé%%?ﬂ};%gﬁg e | oad
was 12.5 and@r hjpesterl ankighdihiosespméron chmgeseigh teemin the abumdr sinipdos; Rastlyan

St andar d B'%o- de%. El ectro horﬁesi §%%/as conducted for 30 m nutes at 125
vol ts. oL A ngrepssd PRV PR 1980 ¥85Mlssi e Brilliant Blue R-250 in 50%
met hanol , 10%/sgaetd detafled shaiyith vibe Shaie nisidg WPSECS %s strewh anBigured2Cafewitk aci d.

HPSEC was, perforped on 7.8 300 m n Bi.ose C co] S. nonenex

Torr ence,mp tlop’nthigmuge‘ﬁaf’rlé{“?lﬁ eRPLeR ﬁ??%ﬁf&éﬁk B g@gﬂléfrg% AUt of | ant
buf fer ofgimer BoMssOd I_H{ﬁ?] RIDGP Babent o@FalyMﬁﬁdbaséﬂ @Y @) dEhésp bhahgdy wesars
filtered before use with 0.22_ umfilters. Al bumn sol utions re diluted
to a finaal waveiEsd e greserce Pf 9s5oRRgfend The fempaRa a5 A 120 %*Hd%m are

(31. 25, UGHPNQF 8icBbatt@id iBINESdeBA try FloPiinsRbRizWaRspkctitelyn N. Detection was by

Example 3

In the experiment, lyophilized albumin (containing 5% urokinase) was irradiated at a
rate of 1.847 kGy/hr at approximately 4°C to a total dose of 10 or 40 kGy.

Samples were analyzed by gel filtration using a TSKgel G4000SWy; 30cm x 7.8mm
column, separation range 20kDa - 7,000 kDa, elution buffer 0.1M sodium phosphate/ 0.1M
sodium sulfate (pH 6.5), flow rate 1 ml/min.

As shown in Figure 3A, there was no change in the albumin when lyophilized and
irradiated to either 10 kGy or 40 kGy total dose. In contrast, as shown in Figure 3B, liquid

albumin samples exhibited significant degradation when irradiated to 40 kGy total dose.

Example 4

In this experiment, samples of albumin solution (25%) were prepared and half of the

27~



absorbance at 280 nm Results For the unirradi ated control, the medi an

i ncubation tine for onset of disease (wobble) was 75 days. For the

i rradi at eaogapizes, the nmedi an i ncubation tine for onset @®@CTdissza®de’ was 88
days for the sanple irradiated to a total dose of 25 kGy and 90 days for

t he sarrplampﬂas,lswd'gai\emmgoﬁﬂ kGy Corrpari son with the nonogram gave
estimated val or_the

and 4.8 and 4. n}p‘?s“{%e “gag}%%fi% afafi f%d‘ﬁtor lz@r (%g?l%t %5':@1%%}/@& gontrol

respecti v2d yand BOSP &GN rkdpeciwelgst lhmahaeed smhplemmhrcarassapdubylms-PAGEofa for

t he |rrad|ated es were far t.h S |rrad|atedto 25
kGQy and StREKEHon @B&B@E’FP%‘W“%%&?‘E’%EE%&%‘@ ﬁ‘%fpé’iyannz? & medi an
reduction val ugssholitin BiguRRO A CH) sgs-mtceE sHEwed U a8 bl of Gdgtaértaion
predicted by this e{)erlrrent To do this, the mnj rrumval(ge of the 95%

conf i denc@opbietdelpsy 6¢ kp3 bd %ﬁ@iuem‘al)o%nd@e%&t@ﬁém okLsebapd Ap PEEEINEEh ¢ he

maxi num - yay, u@en%rga 1&5{@&1@&05%1@%@@ &tIoAkdy eat ed groups. This
cal cul ation w | gle the maxi mum reduction factor of the titres that

lies within th‘éP howFéﬁheth@“S@(mk@r oup this value was 3.5 |ogs

reduct i omThe—susceptibit Tty of —bijologrc contant gt s _oT] pat Togerns 1 o
radi ati on msﬁﬁégélex / th@ﬂﬂé@%ﬁal Mpr mer‘(gg?‘?;he dose

H sada
of radi atfon lch||cu to—reggce—tn munber—ofractive UIUIO@ILQI

cont am nant s° nH%@ hogens t%87% of| t hel: ?(Vpr e- rradi1 ét/"l on nurrb%?”’ Thup the
| ower thegB37F—therore—suscepttbl & paILIbUIaI UlUIUgIbal buuLayluau or
pathogen |i s tol¥he efflects d#%t he rladi atfén. The D3¥16f the scr@rﬁ/"e pr|on
n N | ta o onne aatal u A7 I,m Iy ao
CAarT )’ CyU | Ay QPPI /\I IIIJ.I. 1 =T |\U||VVC|

has beengideterm ret—expertren

Nature, 308, 5960 658-68%, 1984). 7.0%6 WO 03/ 098%25 PQT/ us@i%27947

ollaonyvy rlner-rl hn hnr n|n t h r\Q7 n'F t ha Sc¥ 'DT\I ra) nrl ol
Ul =AY r.l
u

P
Utili zi ng—-he—+ethodelegy—de
was unexplect edB(iy4 found t o B&%onl y 4.5 &3% Thus t he3#37 of the9§%| on has
decr eased hods _and rmiation emml ov nt .
Thus i ncr éﬁ@?@?ﬁﬁ?ﬁ%@ T Germgos, SR8 ThiABHFS [ SR S T gl

mai nt ai ni Aggohpeot Bliggidtioy of the biol ogical material, a conmerci al

t herapeutic 25% sol ution of human al bumin, used in this experinent.

I ncreased destruction of the scrapie prion was achi eved while maintaining
the esseptimplei ol ogi cal and physiol ogi cal characteristics of the
preparation containing albunmin being treated, This particul ar biol ogical
material, a 299dkpppermantoplasprieict) Fghens werniradiaied #f R8EC BotaRyipg ©ial and

post - i rragldsggéfqghlgﬁc;nk{l@%@mpﬁ}g@;,atl on to total doses of 25, 50 and 100
kGy. As shown by gel ‘el ectrophoreS| s (Figures 2A-2B), the al bum n was

| argel y i Meted

In glass vials, samples of a commercially available plasma protein fraction were

prepared at a reduced solvent level of 9% water containing small amounts of ethanol and
acetone. Samples were irradiated with gamma radiatién at -20°C at 1.608 kGy/hr. to a total
dose of 10, 30 or 50 kGy and then assayed for structural integrity. Structural integrity was
determined by SDS-PAGE and HPLSEC. \ '

For SDS-PAGE, four 12.5% gels were prepared according to the following recipe: 4.2
ml acrylamide; 2.5 ml 4X-Tris (pH 8.8); 3.3 ml water; 100 pul 10% APS solution; and 10p1
TEMED, and placed in an electrophoresis unit with IX Running Buffer (15.1 g Tris base;
72.0 g glycine; 5.0 g SDS in 1 1 water, diluted 5-fold). Irradiated and control samples (1
mg/ml) were diluted with Sample Buffer (+/- beta-ME) in Eppindorf tubes and then
centrifuged for several minutes. 20p! of each diluted sample (~10 pg) were assayed.

For HPLSEC, 31 ug of each sample was loaded onto a Biosep SEC S3000 7.7 x
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at radiation doses up to 50 kGy, with only a small anount of fragnentation
and aggregation and a slight decrease in the anobunt of the nononeric form
of al bumwo o3leoseesults were simlar for all of the al bumCa/tsanpives,
irrespective of whether they contained any ascorbate and/or hanster. At

hi gher dgsesm caiuﬂmrm@ﬂmgbai BiosysteaR €BOA Seialwion Shste flayarapd ewl/mimig 60y i n
the formof an_increa zation of albumin. A nore detailed

anal ysi s T Nepl {lelqs{é F‘%SEW?Q shown in Figures 2C-2F, with irradation,
t he amounges@ts al bum n nononer decreased (peak at 10.5 min), the armunt of

di d (9 d th {
Those changos AREHET BIESRATS BT HACRGVHV SR ABS BB Rl BAE 0T

remai ni NG,rARAKH Ménoker BoMNfe éﬁdfﬁteﬂ‘sﬁnﬂéseevéqh@&@a thal@&@dh’fb&ﬂ(@y@ﬂd t he
N-acetyl tryptophan stabilizer, respecti velé nple 3 In the experinent,

| yophi I i Zé@iat@mbﬁkﬁlliﬁfb’c@rﬁila‘ivﬁmﬁg@% Oki \Ré@atFWOaI&Pf&?SédP at a rate of
1.847 kGy gg{ %ﬁ% ;g-{ycb;f:t IRbi¥ted sdmli, &eh @b @ a Q%Qos@fof 3@1{@% ofddk@dh. Sanpl es

wer e anal tratron using a ng AO000SWK1 30cm x 7.8mm

col um, separ atl on range 20kDa - 7,000 kDa, elution buffer O 1M sodi um
phosphat% ﬁ‘? sodiumsulfate(pHGS) flowrate 1 mM/mn. As shown in
Figure 3 ere was no change in the al bum n when |yophilized and

i rradi at ed tolmﬂltSfmpermnk@}bbham&Derlk@yiex GHHL) s ebtaingd o hegmericas shown i n

Figure 3 By. 'gﬂ%g C ﬁé&%&reﬁ%@h %E}r(n%?ﬁg 'cgﬁtglﬁﬁﬁ %b%Q'&/élhﬁl@RBlu%gfe%i%ﬁM when

i rradi at ed™ experinment, ' sanples of
al bumi n sshut FBS) mﬁ%re vowly pripatedsh faatdhdyawre ofentuady ahlww arey 0Ehonly325

Cate of e P BOEh Ry RALEL fortlel (IR men B i 1yl S B 2
kGy, re ts peedii wel s%alr);gb%rgfﬂa?lttﬁd c c%plmmag)rmsmﬁ;%?ﬁﬁﬂﬁlﬁﬁnﬁ@@eﬂ orr

Dol ymeri AR et % i a00s KEwRE e RlbesE o n B P s |
amount  of g fRgiIRRabteRn fracEGiRAsaL 3% eleiit/ tdukidar thanddiaiicooangced gel ) and

aggregation (116 k band on non-reduced gel), even for sanples irradi ated
to a totaRes#se of 30.4 kGy. HPLSEC showed the foll owi ng peaks: Total dose

(kGy) pol ynmer 1h¥eA¥ak ndobREvabl diffdrente bytiRén BAR oflly gidiwiBh nfedfa ch¥ithining
(control) 4.0% 1.8% 4.4% 2. 7%
unirradiated plasma protein fraction and BHK cells grown on media containing plasma

protein fraction that had been irradiated to a total dose of 50 kGy.

Example 7

In this experiment, plasma protein fractions containing porcine parvovirus (PPV)
were irradiated at -80°C to varying total doses of radiation.
Method

PPV stock #7 was prepared using 20%PEG8000 in 2.5M NaCl. The PEG-
precipitated virus pellet was resuspended in PEG buffer (0.1M NaCl, 0.01 M Tris (pH 7.4), 1
mM EDTA).

Method 1

50 ul of PK-13 media or PPV stock #7 was added to 2 ml Wheaton vials and allowed
to dry overnight at 40°C. 50 mg of a commercial plasma protein fraction was added once the
liquid was dry and the vials were stoppered and then irradiated at -80°C at a rate of 5.202
kGy/hr. to a total dose of 10, 30 or 45 kGy.
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18.1 5.1%5.6%5.1%6.6% 23 6.2%7.0%6.0%8.7% 30.4 7.2%8.3%7.3%9. 8%
As shown by HPLSEC, |ess dinerization was seen in sanples that had been
spar ged vWwODh3/02:3gdbn prior to irradiati on Exanple 5 In thi ®CFAser/21veNt ,

pl asma protein fractions were irradiated at -20C to varying total doses of
radi ati on (10,M&flod02 50 kGy). Method 1In glass vials, sanples of a

commercially ai l apl e pl as rotein fraction re pre ed at. .a reduced
sol vent |evel bf"89 %\%ﬁ“@?ﬁr%}%%mipﬁ%}e@ﬁ‘ﬂ_Ona‘xﬁﬁll?wgdel&a%erflﬁgh%%%ﬂﬁl and ot one.
Sanpl es Wk ninfedde inditBet 150 LNoTRINB nieafdicdll 5@pI Fldilntd@BPWistotk SDBOBEYPRE. to a
total dose of 10, 30 or 50 kGy and then assayed for structural integrity.

St r uct ur al3 madiagr50y4) PRYsunti disgdlyadn dire miplssym: soppered and fhep spadiatedayt - SDS- PAGE,
four 12.585gelis Swﬁ@rﬂ?q AR RN 1003 d Haskel) owi ng recipe: 4.2 ni
acryl am dge/;cgg. ST%?E)EX- Tri pOH 8. %)d% %&3 Erﬁ waft er@;y 100 [1110% APS sol uti on;
and 1041 TEMESDandbspt aced in an el ectrophoresis unit with 1X Running

Buf fer (15.1 I S€; L8, | 40, di | Ut ed
5-fold). | rraggls-ét/lelgfglﬁﬁg%erq % OD&%\Q%’?I(%%?%OO%%/O% V\gﬁﬂe&%llﬁjﬁ@’ Mt h Sanpl e
Buf f er ( +Pen/$tef/B-QIEstanhine Gibpo#idd7§016Lwaessaddetitotehdivial tebing theigaddme tr1 méver al

m nut es.

OL .of each diluted s le (-1 re assayed, HRLSEC, 31 ug
of "oach sSHBE e e St St Whsrloup Tulls AEGOISRENGE Sl 0T 020325
PCT/ USO2/ &#des. 300nm col umm in an Applied Bi osystens 130A Separation
System flowr 1.m/mn, LR, 5 nv Na2HPO4 (. 7 00 .MM Nadl..., Resul ts
2 shown i1 Fi s sB A TEL AR s erh e plare bl Aoy B Bt redid ve
recoYe(r]I y atom;yaddaﬂt;érmy mfnral@yrpﬁorftb e dtioe id 96|r-ﬁel} pihtes] Waempdetls weBVERBP to a
total dose 50 radi,atjon, Simlarly, as s i n.Fi gures 5C- 5F,
HPLSEC i n&‘?“%él?‘&swrﬁ]‘ﬁfﬁ’&dé%’? Tt lat%fb%jff@glaﬁf?%ﬁ%{% e‘i}ﬁpgmt‘ﬂ%h*} ?rrdglﬂfe ted
sanpl es, PNMERioUIP#1)Gvad sl 4 GeEe Oof 50 kGy of radiation. Exanple 6 In this
experi nment, bzcaﬁtg hanst er ki dney (BHK) cells obtained fromthe Anmerican

Type Cul ture CHP¥-B46Fon were grown on nedia containing 20% (vol une/ vol une)
fetal bovine Following irradiation, stock solutions of samples were prepared in HPLC water (10

mg/ml) and then diluted (2 mg/ml). Samples were then diluted 1:1 with 2x sample buffer
(with or without DTT) and then loaded onto gels: 5 ug (10 wl) for samples from Method 1
and 10 ug (10 ul) for samples from Method 2.
Results

PPV treated plasma protein fractions irradiated at -80°C according to Method 1
exhibited a viral kill of 3.9 logs using a total dose of 45 kGy (0.084 log/kGy). PPV treated
plasma protein fractions irradiated at -80°C according to Method 2 exhibited a viral kill of
5.54 logs (0.123 log/kGy). ‘These results are shown graphically in Figure 6. The irradiated
plasma protein fractions did not cause any cytopathic effects in PK-13 cells.

PPV treated plasma protein fractions irradiated at -80°C were also assayed using

SDS-PAGE. These results are shown in Figures 6B-6C.

Example 8

In this experiment, frozen preparations containing albumin and Factor VIII were
irradiated.
Method

Samples containing albumin and Factor VIII were frozen and gamma irradiated to a
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serum (FBS) and were slowy acclimated so that they were eventually able to
growwith only 0.25%FBS (which is 5%of their normal FBS requirenent). As
t hen FBS wevsnegeted, the nedia was supplenented with a ecmsow2ak7 pl asm
protein fraction, either unirradiated or irradiated at a tenperature of
-20C at lotBGBsdkéBysiGy.t 0 a total dose of 50 kGy radiation, so that the

pl asma protelj n fraction was 0.3% wei ght/vol unme of the nedia (600 ng).

Resul ts TS was no observabl e difference between BHK cel|s grown on nedi a
contai ni ng uniskkdeh AFeELIrPY ansrawR &Y @fftrehideatvean tirFVIBHIdylof hegr own on
medi a containing plasma protein _fractjon that had_been irradiated to a
total dosentsyl (wuradigted)seppisped the FY I h‘?tg’ltiéﬁé‘@fe? f frozen 280 B PRt ei n

fracti ong Lantdonisngypor ci ne parvovirus (PPV)  were irradiated at -80C to
varying total doses of radiation. Method PPV stock #7 was prepared using
20%°EGB000 in 2.5M NaCl. The PEG precipitated virus pellet was resuspended
in PEG b%fxfg{pk(&. IMNaCl, 0.01 MTris (pH 7.4), 1 M EDTA). Method 1 50
Jul of PK-13"media or PPV stock #7 was added to 2 m Weaton vials and

al lowed to diy thiyesxpedmentaplag0C praginnfacions (ewvaing i 93r98% Aumanr peBIRi n
fraction . . t ol dry and the vials were stoppered
and t hen #@%&%ﬁg‘%gg&gg?@é%ﬁ%dgwcggﬁ%f 5.202 kGy/hr. to a total dose of
10, 30 orMébodsGy. -29 WO 03/ 020325 PCT/ US02/ 27947 Method 2 50 ng of a
commerci al pl [ Ln | { . | 4 I i and
Chen m xed wi HL Qrfradet it fbd PBToPERERER Indycfrtiy (RETAIA! 20

st ock #7 Scifiing GalBiimettyd (IDIC), whieh HEOh@moRBAsitingtand diéot spriroast to Misesuia the s wer e

st opper ed, and en.irradi.ated, at - 80C t f : a total
dose of 193 @Pg ﬁ%’mk%/%.ﬂ%f&? Pﬁ%gf&gls%?cr%é?}g%ﬁe%bﬁ hgﬁﬁgcész%e%agga@ %EI/E?\/IBH
ATCC#3020h&2,phicochBficl HnokRadte e edloatddery SingptikonGfithaniravkated BEH#1

es were

0378016 dded jal to bring t | e S
Chen 111 (U & BRRPf8A SaenRgras! hhepD ParsIgrld 4T Gulihymiiii and s

M syringRSresults provide a thermodynamic and structural base for the selection of optimal

conditions for gamma irradiation treatment with minimum damage of the PPF product. The
optimal conditions for gamma irradiation (pH, ionic strength, temperature, dose, dose rate)
may be selected according to the difference between irradiated and unirrradiated PPF to
obtain the desired result.

Heat pasteurization of a 5% solution of PPF was performed at 60°C for 10 hours in
the presence of a stabilizer (either 4mM N-acetyl tryptophan (AT) or 4mM caprylate (CA) or
a combination of 4mM AT and 4mM CA). Stabilizers were added to both unirradiated and
irradiated PPF (added after gamma irradiation) to increase PPF stability during the required
heating. ITrradiation was performed at -80°C using a dose rate of 5kGy/hr to a total dose of
50kGy. Irradiated PPF contained about 1% moisture.

Formation of albumin aggregates as an indicator of thermal instability was monitored
by: (i) light scattering at 370nm; (ii) SDS PAGE performed under reduced and non-reduced
conditions; and (iii) HPLC. PPF powder was dissolved in 1xPBS buffer, pH adjusted to 7.0
and the protein concentration was adjusted to 50 mg/ml. Samples were heated at 60°C in
capped polypropylene tubes in a thermostatic water-bath. Scanning calorimetry was used to
determine the structural stability and integrity of PPF by comparing the denaturation
temperature (Tpax) and the denaturation enthalpy (AH™) of irradiated and unirradiated PPF
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PK- 13 cells (ATCCHCRL-6489) were naintained in PK- 13 growth nedia and
seeded at 40% confluency the day prior to infection in 96-well plates.
When cel |l wowane03Z9- 80% confluent, 50 /21 of the desired iPCramtiozae®d? sanpl e
(containing either PK-13 nedia or diluted PPV stock #7) was added to 4

wel | s.  ShSfoAduR afttopaksiewdizagon.r r adi ati on, stock .sol utions of sanples were
preparedd%n PLC water (10 ng/m) and then diluted (2 ng/m). Sanples were
then di | dtS%®1:1 with 2x sanple buffer (with or without DIT) and then

| oaded ontém@eisen obthd@tradfiralitabilktd of fpidrted aid non-iveadisdd PPFand 10 , ug (10

,ul) for sanples from Mthod 2. Results PPV treate I rotejn
fractions i rr§_9§aﬁ Q%QEQ%%W&IWWW ll\)\[]/)é{}‘ﬂfgr ie%ugggﬁs)g‘i%fdgnc?nge CPhl kil
of 3.9 | e@fdit&isN®) 3hdwidathatl @R Abredd KRYifitt Q8ferdmegd Kéty slighP\éhingeated

pl asma protein fractions irradiated at -80C accordi ng tq Met hg@hé exhi bi ted

a viral Kpepsitgpr ts BGI's gandshbetween wyiradinfer and readiatecefrtidl vRria S8 Kot

gr aphi calyysl &t Jahil Brafiatid SrdnbdaddloBifthn RS MRoPARSGAEY f)él?ﬁ%ﬂiz‘aﬁ&l dfd not
cause any cytopathic effects in PK-13 cells. PPV treated plasma protein
fracti onslbumindi at ed at -80C were al so assayed using SDS-PAGE. These
results are showgndoRclr 'dgﬁ?ﬁl%eéiﬁ'tﬁecwlo%ﬁm Srofled Bothilb P ERARIC EBREmerdtd 0ZEN
preparations containing albumn and Factor VIIl were irradiated. Method
Sanpl es coditaéds shgngd ipdle siatakiisl of hettertiarysirictyie péthe igsdigiedsranpifa nihg M3t adi at ed
to a . 30y er%gé glﬁgﬁ %ﬁ’oﬁ«ggé ycﬁggs/s%ﬁ? ‘%Z assBcggt‘@% w‘ﬁﬂ%ﬁe (?Jcreﬁge &%ope‘?ﬁﬁz!ﬂ/ _B? As
shown in Figure 7/, there was no di Terence between the FVIT1 activity of
the conttholdefawrationa diaetiten) of ghelimedintell PRE 42| the destdasd tiy egthalphieofs Hapl e
frozen an a ir iated t evr .6 9 In this experinent,

pl asma pr(gaf1 %}‘pﬁﬁ&r%sccto I %gxlsea%oc%%ttfgrl %?Hé%%atg%&gﬁhﬁan serum al bum n) were

i rradi at ed undempeatiyé decoveoldtidn amdysisMftthedscess heat capacity of irradiated and

unirradiated PPF showed that the decrease in temperature of the maximum of the

denaturational transition was associated with the additional populations of albumin
molecules, which are different in their structural stability. The generation of both high-
stability and low-stability fractions of the protein appeared as the decrease in cooperativity of
the denaturational transition, which is usually interpreted as a decrease in the network of
internal interactions that stabilize the tertiary structure of the native protein. The loss in
cooperativity of the denaturational transition of irradiated PPF, which changes the
calorimetric profile with respect to the unirradiated one, should not be considered as
intermolecular damage of the whole population of native molecules, but rather, should be
viewed as a change in stability of some of the molecules which were targeted by irradiation.
While the de-cooperation of the denaturation transition of the irradiated PPF does not indicate
significant damage to the molecules, the destabilization of albumin becomes important with
regard to the further step of heat pasteurization, i.e. -destabilized fraction of albumin
molecules whose thermal stability (Tq) is less than 60°C must be protected from denaturation

by heat treatment.

Effect of moisture content in PPF powder on the recovery of albumin after gamma-

irradiation
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The structural integrity and stability of PPF were characterized using
Differential Scanning Calorinetry (DSC), which is the nost sensitive and
di rect apwooaoko3ed neasure the short and | ong term stabi IPCryusot/219upl ogi cal
macr onol ecul es. The effects of the irradiation on these physicochem cal
char act eri st i CorRétac e04ad UAPE pdYyd€o Wihdifseing afoidtire conteatelizddededRAS5 wi t h an
uni rradi ated sanple (travel cont roltl§ under ident

condi t i okSY:flo% kay/ax 4t02¢p°C shpiged Bk 18e BrosArgeonient mﬁdﬁvvﬁmﬂ&m&% frg@y et ur al

base forgkhe sl ﬁ'rﬁltld Qite, Qlfle S8 1118} the CABFMbkie BSrvEQdecRalEEBViEH B ditarbietid
treatnment W th I mum damage of the PPF product. The optinal conditions

for ganmss ardeemdisgtinghe Pmﬂlatioérﬁfcﬁl@tmléﬁg‘thPU1qSéWﬁéF§t"Grsér“°‘H’ffs eI gge@ar gt e)
may be Sﬁlrat%?aélgggﬁ’%q%ﬂtﬂﬁgttﬂe ltlcﬁ?d %At@ Eﬁﬁ iGfe xgé‘stt\ﬁﬁﬁi}ge' rradi ated and

uni rrradi eswe result. Heat pasteurjzation of a
5% sol uti on oReddRéEywefs albeminosmetirat afe0 Gaiora itediesion sati fifferonk dgscesitice of a

stabiliz it her cet,yl T A Ly (A or a
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uni rradi &Eaﬁﬁh@ﬂd%mjl)d’ritatﬁh(%@d FREC(@dﬂE’dI) aLTter quatitasive walaezhoéttheoml)oumm

i ncrease PPF stabjli ring the.re r.e t

per f or me&Carery §50Y ‘?f eé ad(ﬁ‘srétlor%\fité ?tth@?ﬂFa%%t% af‘%f”&fra gtse%%]f:m%sOKGy

| rradi at gebr&BF it @bl 3higgy abastatuifonGhditawdethatFing friidlation of PRF lpumien vathgr egat es
as an indicator of thermal instability was %5%1 dﬁagﬁh

scat t eri Highgt maiFgiontent Jecrspredppearery it Wﬁgo‘gﬁdii‘esf é?fﬂﬁ%ﬂ’ § t educed
condi t i Oﬁ§ma%nﬂ 193 b} ghithat. irrritidRONKERY thaBs célidamas Ve probibl xEidtiated fidr , pH
adjusted to 0 and the protein concentratlog%?@ﬁgagj usted to 50 ng/m.

Sanpl es W@d%ﬁf@éﬁ‘@tw%‘@@m%‘?d% BedTqsursasy ubes in a thernostatic

wat er - bafﬂ?fecﬁﬁ%ﬂbaauﬁ@bﬂHda%fyxbfmnﬂﬁ afferl @mMALLGaMhAGN t he st r uct ural
stability and integrity of PPF by conparing the denaturation nt? ature

(Tmax) and t hBeehwpmt ofrBungn sEnetEgl Bas (@Rgly dsperndeptQh ﬁlﬁéﬁna‘ﬁﬁu{?n‘? di at ed
PPF -31 1“%18%/ O%Ql%g éo Qﬁ%e?aﬁﬂé 1@&&4@.‘61? Id@&é’as?& t Qk PS8! B stg@haPn.

Resul ts The structura sta ty o irradi ated and
non- i rradecm/agl oPﬂiElovBBSlsﬂMEnmiesmas helieatled ttaholf thohighermendstare samPpr- under

reduced n-reduced. .condi t s (b) showed that there were no
signific %ecg?rﬂ%?oéw@gm?Stﬁpi/’z%rlsloé‘rﬁﬁghanges in intensity of the PAGE s
bands) bet weemheleffcesadiCat ad ANoch the st sitsedilivaioardf AhmepPPHwbOinkyjigited t er ns
B]:ﬂ 3%%?})%{{(15@%&‘:@1}&1 s%grrnlbqng?ﬁu %gne rg%ﬁéjﬁ}\b%pan nsgz/e%}I;;clitls%noclzhromégé:rlaﬁl ed
In the presence of 4mM AT, the temperature at which denaturation of albumin occurs
(Tm) was increased from 65.4 to 67.6°C. Similarly, in the presence of 4mM CA, the
temperature of the maximum heat capacity (Tmax) Was increased from 65.4 to 72.03°C.
However, the presence of both 4mM AT and 4mM CA lead to an increase in the thermal
stability of albumin by only 4.6°C, changing its Ty, from 65.4 to 70.5°C.
Both CA and AT have similar stabilizing effects on the irradiated PPF, although the
magnitudes are slightly lower under equivalent solvent conditions. CA and AT at 4mM
prevented massive protein denaturation, but in the case of irradiated protein, 10-15%
oligomerization of high molecular weight aggregates with turbidity could not be avoided
when heating up to 60°C.
Increasing the concentration of CA up to 8mM led to a significant increase in the
thermal stability of albumin, i.e. denaturation at 82°C compared to 65.4°C at the 4mM CA

concentration. This demonstrates that at concentrations greater than 4mM, caprylate has the
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The observed differences in the calorinetric profiles obtained from DSC
experinents indicated a change in the stability of the tertiary structure
of the irweddatwsds sanpl e. The main differences whi ch showcCd/use2/amdr essed
were associated with the decrease of cooperativity of the denaturation
transiti gnigfio %ﬁ‘ﬁicieﬁflﬁ%ﬁhﬁedalﬁfnﬁn A hakd IR r&@EdE &S Enkilra€ioh BIRd0PE, which fisS
denaturation as conpared t for the.unirradiated material. Conparative
deconvol theﬂ@mpeaatartew@rm@w@ty ltSPbeoé%tf’é@f@l naglgeriZglemci ty of irradiated and

uni rradiated FRECSHONRA dditheddi HREHERRC kA iBARAr BN ifladkicd BRI R MUM of
the denaturational transition was associated wth the additi onal
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rather, sBaipbGtBeC. VHé‘é/ﬁlﬂluaéﬂ Fgfian@eofialbustia i PPE Waohofoftendhicddhie uapl ecul es
whi ch were targeted irradiation. Wiile the de-cooperation of the

denat ur ator8ered Eﬁé‘iﬂt“i‘%ﬁhﬁtmtﬂﬁemsrt?“éﬁf -at ed PPF does not indicate

signi ficant d§ﬂ§%c§19pérhﬁm8&)ﬁﬁeyﬂe@&edE:&%ﬁiﬁﬁt@i@ktlth@@égtaqm@fanaltm becorres
inportant with regard to the further step of heat pasteurizati

dest abi | iof b produedlopeesteaist 5o thibFhe Ands copRsERndie e EmBH eiCP&?f ( Td) is
less t ha&/eﬁ%‘ g%@%at&edl Bﬂéa?(:t[ﬁg A OROBRELYbAErd 8P garta-BRAlatddr HRITR RS -

Effect o cont in PPF powder on the recovery of albumn after
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decreases, which is interpreted g cr as in.the pogul at%%{t g]tc,ﬁal bum n
mol ecul ednigmRqleck et jaggregation qegiEeda etpé? o PHl 2nd;ignie SHEBPeL it &1 at ed i n

t he |1 quiggbaievakyiRichbacehffionpst danmage. Recovery of aI bum' n structure
after gamma irradiation at different dose rates Gy/ hr)

and noi sture JBmeniolution of poternyyas bipyedtodew Pt Yt'?'tt‘,"tslj(@rﬁl§1 bylﬂ?er%‘{lfht’atll g
t enper at q{y@ro(:hlggg’acﬁaggvﬂ% ROBPF sdiNBoflWaN hbtt ApkopRialdd atBuseld thhie glIbuo n

before pasteurization, it progressively polymerized during the first ten minutes of exposure to

60°C. Although the affinity of CA binding to albumin slightly increased upon decreasing pH
from 7.0 to 5.5, it was not sufficient at the given concentration of the stabilizer (4mM) to
minimize changes in the protein during the required heating at 60°C.

Thermograms for PPF performed before and after pasteurization at 60°C for samples
irradiated at -20°C and -80°C showed that damage of the albumin molecule after both
treatments (gamma irradiation and pasteurization) was less when PPF powder was irradiated

at -80°C.

Example 10

In this experiment, plasma protein fractions (containing 95-98% human serum
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recovery can be calculated as a ratio of the enthal pies of irradiated and
unirradi ated PPF. A decrease in total enthal py of denaturation indicated
t hat t he worcad2@es on of PPF powder with higher noisture ®cmtisa/2¥eTr eased
recovery of the nolecule. These results indicate that the damage to PPF by

gama i r radingd)viite #RdRfdR8SS a6 tohdiBsE. | S probably associated with
secondary effects which originated fromthe production of free radicals.

Ef f ect ofMetB¢fSer ature on recovery of albumin after gamma-irradiation

Recovery of aliuipddaitiint UE bathBa Weliatibh emwre%pmd?awmﬂm_mapw& ure of
PPF irradiation, increasing as the tenperature of irradiation -decreased.

At -80C, Ikeyst@2eylwal recovery of the | ow noisture sanples was better
than thatpof,the higher noisture sanmples. Effect of the comercial
stabilizers on PPF The effects of CA and AT on the thermal stabilization of
human PPF was SDSVRAGE gadedredipgd dind fen-teduded| cosditiensi hgwedithet theeaddifion sbs pAGE,
and size exc] usio e

Ferper at UPEra ke Pef 4 3 EhERERR or 100 SREIECEEHE TR HRofhonts R e e
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ther mal t8& pdsehid of the asadbataiigleythanntithodt Séarbathangi ng its Tmfrom 65.4 to
70.5C. Both d AT have simlar..stabi.lizing eff.ects on {he.irradated
PPF, alt hougﬁpﬁg YT t?ﬁ:‘ig@nﬁ A ilgﬁéliit;e/&l %r%erunhlﬁ eler‘te‘gqnt}lgt\?rgallse ntieﬁg%l vent
condi t i onsstefzatdit A Thatprédshde pf eNenin®H asmsigitey shgwadt dian thenaidiatet iaod, but
in the case of .irradiated

ratejn, 10-15% oli ri.zati on of. hi gh
mol ecul ar™WEHRd BRHR G58 & ac\'ﬁfaﬁh sl §er318u‘%8{f‘§o‘fheﬂié°ag\}lgf’%g%l Oq\/\%l%n
heati ng uglyRptERGChaih AS e as pepulakionscPRAGHERT dndimdfiméfs fopmdé. 0 8nM led to a
significant increase.in the the ma(L1 st,ab(i,l Iéﬁ’?ﬂ | bum n, f‘?{) & b
denat ur ati on zﬁalo@f@tré“osﬁﬁ%“rf@ﬂmilﬁa%@? wdfradipfe © PTG Y Pt 30877C Thi s
denmonst r ag@scdihdd (Wihs FRNGS BfdofdateOsneqE PRére isddnB RvAliAk tieaBEitabdtebilgoit he

-33 WD 03/ 020325 / US02/ 27947  abi Iitfy to suffici entl%/ stabilize al bumin
to nmake ithesedenmst e celorimetmismugearemmtse Fcvergaséymed n FB ‘Efger’rﬁ%lf“é‘i‘hr e

([; omonly 436Q #Hohr@dth cddeAtkatBRIERUA b 8ljcBhentRtab4aNabAMS) @oﬁiﬁiﬂ%_ﬂﬁ brated that
efore pasteurization both irradiated and non- irradiated PPF in the
presence edorxitigassanssibr rnivaliaipd moh rdiated. PEAS indhe presanpngl 180eMagfetrhte of
151 T el A pgAOR ARt ol LI iy g, kg 1 L1
i nduced athg p@gém@tgc prefile of heat induced denaturation in the presence of ascorbate is different
from that without ascorbate, they are very similar for irradiated and unirradiated PPF.
The results obtained show that: (a) ascorbate in a concentration of 100mM protects
albumin against structural damage during gamma irradiation; (b) ascorbate exhibits chemical
changes (presumably oxidation) upon heating to 70°C in the presence of metals which
catalyze the oxidation reaction; and (c) changes in ascorbate during irradiation, which are
likely caused by interactions with free radicals, can be quantitatively estimated by
calorimetric analysis and may allow for the precise determination of the optimal
concentration of ascorbate which is necessary to protect protein against free radical damage.
A comparison of the intensity of the SDS-PAGE bands of the gamma irradiated and
unirradiated PPF which were pasteurized in the presence and absence of ascorbate showed
that the albumin experiencesd less degradation when it was irradiated and pasteurized in

presence of 100 mM ascorbate than in the absence of ascorbate.

Calorimetric scans for the unheated (a) and pasteurized: (b). PPF in 100 mM sodium
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irradi ated PPF was al nost twice lower in the presence of both CA and AT
than CA alone, which indicates that although the presence of AT in

addi ti on wo 0@2a(325 PPF does not significantly increase it ®Crhsoneto47
stability; it does inhibit album n aggregation during 10h heating at 60C
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under r edygedliAahsbRbuid RAYERDsiGPRAhE baMigeshayed t hat the addition of

Quantitative estimation of the structural integrity of the irradiated and unirradiated
albumin, as follows from the comparison of the enthalpies of the denaturation transition,
showed that the difference between them was less than 15%. This was much better than had
been observed in the absence of ascorbate, where recovery of the irradiated PPF after
pasteurization was estimated at nearly 70%.

HPLC analysis of irradiated and unirradited PPF after pasteurization in the presence
and absence of ascorbate, which allows for the quantitative estimation of the
monomer/multimer populations in PPF after pasteurization showed that in the absence of
ascorbate, pasteurization of the unirradiated PPF at 60°C for 10.5 hours lead to the production
of nearly 12.4% aggregates: The amount of aggregates increased up to 36.3% upon
pasteurization of the gamma irradiated PPF. Pasteurization of PPF in the presence of 100mM

ascorbate reduced the population of S-S cross-linked aggregates by almost 14% to 22.8%.

Example 11
In this experiment, paste-derived human serum albumin was irradiated under varying

conditions.
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ascorbate to PPF at a concentration of 100 mM | eads to significant

i nprovenents in the intensity of the band of the ganma-irradi ated nateri al
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weight aggregates on the gel. This aggregated state was not observed in the case of

unirradiated albumin.

HPLC analysis of the albumin samples following gamma irradiation before and after
pasteurization in the presence of AT and CA showed that irradiation induced a slight increase
in the dimer and multimer population at the expense of the monomeric form. The multimers
were formed by the fragmented polypeptides (see SDS PAGE) stabilized by S-S cross-links
under non-reduced conditions of HPLC. Pasteurization at- 60°C during 10 hrs lead to
significant rearrangement in the molecular mass of albumin toward the formation of high
molecular weight aggregates in the irradiated albumin.

DSC analysis of both irradiated and unirradiated albumin in the absence of AT and
CA showed that the thermal stability of the main fraction of the irradiated albumin remained

similar to the unirradiated protein. However, the irradiated albumin had some fraction of
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denaturation transitions for both proteins was the sane, indicating that
they have simlar structural stability. The small difference in the shape
of the caworoseises c profiles of both irradiated and unir Paditsoperoat bum n
before and after pasteurization was due to an increase in the stability of
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-36 WO 0316&%9@31&@&5{)&5@\% a?t%?ﬁa%teu%h&ﬁldﬁdlcatmg an enrichment of native structure at

the expense of the low stability fraction of the albumin population, which was converted to

the denatured form.

HPLC was used to determined the mass recovery of albumin following gamma
irradiation and pasteurization. Populations of monomer, multimers and low-molecular
weight fragments were estimated from peak percentages of these forms using the PeakFit
program. Loss of mass after irradiation was primarily associated with the formation of small
amounts of polymers (~2%).

The percentage of tertiary structure recovery of albumin after both gamma irradiation
and pasteurization was determined based on DSC analysis of the enthalpy of stabilization as a
marker of structural integrity of protein. Recovery of the albumin derived from the gamma
irradiated paste was 81-82%, which was close to 78-80% previously estimated for the
albumin derived from irradiated PPF powder. No significant difference in the recovery of
albumin was observed when the commercial stabilizers CA and AT were added separately or

in complex at a concentration of 4mM.
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Paste precipitate of Fraction V predom nantly containing al bum n was
reconstituted in water and processed to yield human al bum n. The final

sol uti on worazesesl 20ng/ m of protein with an al bum n comCaniSoLe7997% i n
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total material, which was not improved by the presence of the scavengers.

Pons. Both

A comparison of the structural recovery of fraction V Albumin in the presence of
different stabilizers based on DSC showed that best recovery of albumin was observed in the
presence of Lauric acid (91%) and Vitamin E (87.3%). However, although the recovery of
the albumin seemed to be high, these numbers did not reflect the complete picture because
the total yield of the protein in all cases was ~40% compared to those without scavengers.
Presence of the additives significantly changed solubility of albumin toward the formation of

insoluble aggregates.

Example 12

In this experiment, albumin was irradiated in the presence or absence of SDS.
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of irradiwoad/oam3ds un- irradiated al bumi n showed the fol |l owcCagiSoX#ioke t he
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fromthe rradi ated paste was 81-82% which was close to 78-80%
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si gni fi cantDSG frfabyssrod elbumirt mediated ow epsgnagfand presence of 100 pM SDS showed

a significant difference in the pre-denaturation value of the partial heat capacity, indicating

that the presence of SDS protects protein from transformation to the denatured state during
irradiation. Albumin irradiated in the absence of SDS contained more denatured material,

according to this thermodynamic criteria, than the protein irradiated in the presence of SDS.

HPLC analysis of the same albumin sample irradiated in absence of SDS before and
after pasteurization showed that pasteurization of these samples (irradiated without SDS) at
600C during 10.5 hrs lead to appearance of cross-linked aggregates. These high MW
aggregates derived from the population of molecules, which were already denatured during
irradiation and for which thermal stability was lower than 600C during pasteurization. The
albumin molecules which were not damaged during gamma irradiation and therefore could be

 stabilized by SDS maintained their integrity during heat pasteurization.
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al bum n was observed when the comercial stabilizers CA and AT were added
separately or in conplex at a concentration of 4nM -38 WO 03/ 020325
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of insol
the concentrations required for the specific biophysical measurements or dialyzed against

PBS buffer.

Another set of experiments was done on 5% albumin. This albumin did not show any
difference in structural characteristics from paste derived albumin except the presence of the
commercial stabilizers, AT and CA each in 4mM concentration. SDS was added to the

products and samples were irradiated to 50 kGy, 1.415kGy/hr in frozen state on dry ice.

SDS PAGE analysis of irradiated and control samples of 5% albumin in the presence
and absence of SDS before and after pasteurization showed that the presence of SDS in a
molar ration 1:10 lead to the disappearance of the S-S cross-linked aggregates, which used to
be observed after pasteurization in the absence of SDS. The presence of SDS in a molar ratio

of 1:1 was not sufficient to protect against formation of the aggregates.

HPLC analysis of the irradiated albumin samples showed that gamma irradiation lead

to only minor increase in dimer and multimer content, while heat treatment at 600C resulted
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In this experinment, albumn was irradiated in the presence or absence of
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and denat'tiights eﬂlﬁcﬁ’é tppe st HoTPrIpCtiaR ShibF BrofHR UPIIPLREYY trix,
which interacts only with the native fornm). DSC analysis of albumn

i rradi at ed i nDfigsanteisafdheiredietd endinifrddatd Sbenghivledingdhepagisifizatiamt
difference in na tion va . | Y,

i ndi cati ng ?%g’f’? hﬁea%f)erngse{r:gbgcﬁa St@ﬁgaélon ?P&f’ suq%df%%[elgén?ﬂ ?ge%ﬁ%efl gﬁs oésrrtratl on
to the dextas derchratoat o ailwmmgwhliler thaqlxrmnce rof SRSopasienrizationdiidan@ cffeet thhe

absence of SDS caont a| erl al acco

t her mody nRER ng"ftf"ifrl faﬁglﬁmtgﬁgtn% g%@ﬁ o al?'ugldn STy Hm%eﬁ{ee%}eelgg‘%gegof SDS.
HPLC anal jisiefh a@ﬁm&thlemsgdfmlrﬁhglpmumzaampl e irradiated in absence of SDS
before and after pasteurization showed that pasteurization of these

sanpl es (i rradi edmyshrivart dfahe stSES)al aicove@OQKalbimih ﬁglomggamnm itrediation@nd

appear ance of c .0SS- ates. The rived
fromthe I8 ??Elrll PR prﬁﬁqngec%gge%fn?,wt tfseb rea%lwaafgl% g{egerq%%g@l}?éle ng
i rradiat i @rPreeid/SDS mothi @tort hebhAklslightigbhdréasad ptatsml remerytdluam; Badi@iatur i ng

asteurization
P ﬁowever at tt}]us concentration it did not protect the irradiated albumin against denaturation

during pasteurization. In contrast, when Protein/SDS molar ratio is increases to 1:10, the

increase in stability protected the protein against both gamma irradiation and pasteurization.

Having now fully described this invention, it will be understood to those of ordinary
skill in the art that the methods of the present invention can be carried out with a wide and
equivalent range of conditions, formulations, and other parameters without departing from
the scope of the invention or any embodiments thereof.

All patents and publications cited herein are hereby fully incorporated by reference in
their entirety. The citation of any publication is for its disclosure prior to the filing date and
should not be construed as an admission that such publication is prior art or that the present

invention is not entitled to antedate such publication by virtue of prior invention.
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al bum n nol ecul es which were not damaged during gamma irradi ati on and
therefore could be stabilized by SDS naintained their integrity during
heat pastworBpa3edn. -40 WO 03/ 020325 PCT/ US02/ 27947 SDSPRAGSIZZ@KYSiI s oOf
t hese sanpl es denonstrated that, if al bum n was danaged by ganma

i rradi at ivopaang ccomviertsd i nto denatured form the denatured nol ecul es
formed S-S cross-1jnked regat es. during. 10, hour (& rization. The
uni rradi at ed éi%‘ﬁ‘ilﬂdrﬁr Wﬁﬂg‘ﬁ& é\/ﬁgpaﬁarné?a(‘i?ﬁtﬂglﬁg P&‘?uF’EP t??ltels %a?j | ve%f orm did not
show aggragaiohoRiddidthdtDcop@sikiags | zati on. The experinent denonstrates that
the presence of SDS can inprove al bumn recovery not only during

t i zati t th b it b
B00C, bt i 15 Uhr ocHine ‘BEE RGPHPRSORR e A s P eORlee bR o\ Y, 0

after ganRunt dffeétilicdé profect datil grEshedtioh @odgihiag albamid fiem eqnﬂ radidtionandent r at i on
of SDS which has the maxi rral protective effect on al bum n while not
denaturing it,.recov r ot ein int ence nt
concent r at i on&of Rfﬁ?agﬁloflﬁo HBIE 8 HrﬁlF) \§ o%%ultagf;eé%&gént{&%{

freeze- dreffeélive raké mrmhiecsﬂeagzel 16 staliizatshid prepavatlon ¢ommsningsleuniimed: 50kGy,
4kl hr, -720C. SDS containing sanpl es were prepared as foll ow SDS was

B g DB bl bl P i M AR o

wer e | yophdidticagdidahethdBaGiprving10% noi st ure content (not precisely

determ ned). The lyophilized sanples were irradiated to 50kGy, 1.42kGy/ hr
on dry ice (45720 t [ ratidi BnfaBmddildnGhi to PH 7.0
after irradi ap?on %hﬁe Ré?e%fg?iﬁ%lsb%vﬁﬁt%g %lﬁt%%ﬂq@wg i3 osenogé tgrl?éﬁ expeori ment ,
reconst i talted efanpd ©provectsaidiptaptmtiont @ntajrieg aimlmarﬁtonaialdmélah@q eid ed for the
speci fic biophysical nmeasurements or dialyzed against PBS buffer. Another
set of experi ggnt i | B g afbn ALY kil firdifRh SRpW any
difference in rulc nﬁé’&ﬁ t"e/t?rol?lsctflﬁg?é1 1graom paste delrl verd 1aI bl?m n except
t he preseafeetivefrate i a tmmnf@pm%tb stotibisi shidpegpetatiTcontpdnicpalba@in. i n 4nM
concentration. SDS was added to the products and sanples were irradi ated
to 50 kGy 1. it PZ Bl LR oRBinfHo Y ltuin (1905 sBARR. anal ysi s of

i rradiat ed ang\llggt%c{r% Sdsegrlrﬁl?é) ﬁ% 5% aog@m r% |rl11t he prgsence and absence
of SDS berhdmtmnamﬂmélﬂledcq:twtsmrl zati on showed that the presence of SDS in a
nolar ration 1:10 lead to the di sappearance of the S S cross-Iinked

aggr egat es, ""*@%Ch Hagd § e téﬁ?pe%ﬁ%i’&?hﬁ@ﬁa@iﬁoﬁ%&tﬁ%@%ﬁhhﬁmtola"lexliehe absence
of SDS. The preéesence o? SDS i'n a nolar ratio 1 was not sufficient to
prot ect afictivstto potarhizidprerstrationsorigigingglbumin from Sald radla’ﬂon and

(i)  irradiating said preparation containing albumin with a suitable radiation at an

effective rate for a time effective to sterilize said preparation containing albumin.

4. A method for sterilizing a preparation containing albumin that is sensitive to

radiation, said method comprising:

@) applying to said preparation containing albumin at least one stabilizing process

selected from the group consisting of

(a) reducing the residual solvent content of said preparation containing

albumin,

(b) reducing the temperature of said preparation containing albumin, and
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HPLC anal ysis of the irradiated al bum n sanples showed t hat ganma
irradiation lead to only mnor increase in dinmer and nmultinmer content,
whi | e heawotsea3eent at 600C resulted -41 WO 03/020325 PETTUS0222¥D47 in
t he production of significant anpbunts of high MWV aggregates formed through
inter- nol ecul ar S{S8 cr oklng 4t tdest.onbiPhGlizanad segl pepratmhlsomtemingrlipmesence of
1: 10 nol ar ration SDS wed that this concentration of SDS al bum n
conpletely protected irradiated al bumin from aggregation, making it
practically un distinguishable fromthe unirradi ated protein. DSC anal ysis
of al buni n whi@h wassadiatingddid pregaration ¢ontaindng apwmih stitharsuitable radiatisatase  and
presence s : . Of > LE

irradiati %}?]ecﬁg)(fsra on yﬁpﬁ%ﬁié@%ﬁ%&?%& %@ﬁrﬁ{ogﬁgﬁ?@?&ﬂbﬁgﬁ%ﬁﬁ%ﬁ?gbut nor e
i mpor t ant $ajd atil¢assing sfabiliciag plogessiand theage df jprdibtinmars togetbénaffebtivede progcy af t er
irradiatign compar.ed. t o..t he al bumi.n which was irradiated w thout SDS
recovery %‘1?§§n%F%P8W%mFﬁa#ﬂ@“b&%@éﬁ@ém%$m§Ds increased up to 90% The
position of the heat absorption peak of the irradiated al bum n on the

cal ori net$.i ¢ Awethedifordiccitiziog a prepbratior @ntaliveng DQHhiofthat Beenditiedo at ed

nol ecul es bil .ty above 600C, which is expected to be inportant
for proté@?ﬁgﬁgg%hsﬁ%mgf% %?%ﬁ%pon pasteurization at 600C. DSC anal ysis of
the irradiated and unirradi ated al bumn foll ow ng the pasteurization
showed that tH@ abgppiriag bf safDSeraatios wentziaing olpumin athensi tmoatibdizing sanpl e
resul ted ] 9 rati. al bum n, while the presence of SDS
pasteuriz%@?%%gg?gxﬁﬁgﬁggﬁgﬁ%ﬁ¥%gﬁgg¥g%ein structure. The stabilizing

ef fect of SDS on al bumin structure protected the irradiated protein

agai nst dammge duri(®g peedueing the sasidual solxerioapiantios 8aid preparhBonseoniaiting al
recovery of al bum guf,Qlil owi ng ganma irradiation and pasteurization in the
presence of different anounts of SDS showed that the presence of SDS in
Protein/SDS nolar ration 1:1 only slightly increased protein recovery
during irradiation(b) Hotweyeng thgtemneradire ghteidrreriration cpataiging alwmitpeed ect t he
irradi ated al bum n agai nst denaturation during pasteurization. In
contrast, when Protgi n/ Siadmgdmlcast ondklabilibet td H5d RESHRRichRodiathéhg alighin;i NCr ease
in stability protected the protein against both gamma irradiation and
pasteuri zation. Having ﬁ%h/fully described this invention, it will be
understood to those of ordinary skill in the art that the methods of the
present invent(iipn cadlidtiag 64l piepsaBot cottatningtalMntle waihQ suRsHI ¥a1a86Y ath@nge of
conditions, formulations, and other paraneters w thout departing from the

scope of FRSHYSREPT Biimpeilectye torstrsiirnieif erepamiion spntainjng afbymin méersiny

publ i cat | anbatGéabEtio RAPBLMG PrRRES KW b ¥febtile ¥ PRERE S R¥pflogr ence in
their entirety. The citatron of .any publication 1s for its disclosure prior
to the fi qqn@1%%lgurg_1ﬁérom said radiation and further wherein said at least two stabilizing

processes may be performed in any order.
6. The method according to claim 2, 4 or 5, wherein said solvent is water.

7. The method according to claim 6, wherein said residual water content is reduced by

the addition of an organic solvent.
8. The method according to claim 2, 4 or 5, wherein said solvent is an organic solvent.

9. The method according to claim 2, 4 or 5, wherein said preparation containing
albumin is suspended in an organic solvent following reduction of said residual solvent

content.
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shoul d not be construed as an adm ssion that such publication is prior art
or that the present invention is not entitled to antedate such publication
by virtuewofo3jpri3es i nvention. -42 WO 03/020325 PCT/ US02/ 2Pe4USONATF7 | S
CLAIMED IS: 1. A nethod for sterilizing a preparation containing al bumn
that is skhsi tTheanathopd acemdiag toorlaimslaRd3, dedr Bowhereinpaid sifengive ¢atd isadidhorg t 0 sai d
pr epar atiﬁ%%ﬁﬁb@b@ﬂloéﬁb“m n at | east one stabilizer in an anount
effective to protect”sard preparation containing albumn fromsaid
radiation; and (ii) irradiating said preparation containing albumn with a
sui tabl e Fadi afheanethad agpordiag tcerg@imle 2y AtdeorSowhesein said eBédtive rateig npomereer i | i ze
said prepﬁggggogpz_@q%@kglirlni ng albumn. 2. A nmethod for sterilizing a
preparation containing albumin that is sensitive to radiation, said nethod
conprising: (i) reducing the residual solvent content of said preparation
cont ai ni ngz al impethadl aceprdiag & claifof lo 2t 3.Aeor Sowharein said efferitie pteis aptaméren

cont ai ni ngaldyum prii@m said radiation; and (ii) irradiating said
preparation containing albumin with a suitable radiation at an effective
rate for a tine effective to sterilize said preparation containing al bum n.
3. A nethbd f othednethqdiqoeqréige to datmdaral. b Scuharein mid gffentive ratnis mptamore s

sensi ti vephPabouf @kal/nen. said method conprising: (i) reducing the
tenperature of said preparation containing albumn to a level effective to
protect sajd preparation containing albumn fromsaid radiation; and (i)

i rradiatiffy salhs ptadaeeding tocdtima Ai hd caPbuhgrein wid pifeetive rateis imore thek at i on

at an effipeatiyrcyabg. for a tine effective to sterilize said preparation
containing albumin. 4. A nethod for sterilizing a preparation containing

al bumn that i.§ sensitive to radiation, said nethod conprising: (i)

appl yi ng to s%sl’a“ﬂﬁl APordipg o Ai hg A Ppwhsren sd pifective E’i‘ﬁ’e‘séiglﬁﬁél i zi ng
process #gwuesod RAyhowm t he group consisting of (a) reducing the residual

sol vent content of said preparation containing albumn, (b) reducing the
tenperatu of...sai repatc.ation .contajning al bumn nd -43 WD 03/020325
PCT/ US02/ {46‘;94‘7“‘3(“&6?‘1"@&8?%{1“%{0 lamdle 53«2 & 3a‘ﬁﬂ1@lf‘?la grd ?fge%i? Bi5s aflsasht i on

cont ai ni ngpoat 1B.0kGy/hour. '

17. The method according to claim 1, 2, 3, 4 or 5, wherein said effective rate is at least
about 30.0 kGy/hour.

18. The method according to claim 1, 2, 3, 4 or 5, wherein said effective rate is at least
about 45 kGy/hour.

19.  The method according to claim 1, 2, 3, 4 or 5, wherein said preparation containing

albumin is maintained in a low oxygen atmosphere.

20. The method according to claim 1, 2, 3, 4 or 5, wherein said preparation containing

albumin is maintained in an atmospheré comprising at least one noble gas.
21. The method according to claim 20, wherein said noble gas is argon.

22. The method according to claim 1, 2, 3, 4 or 5, wherein said preparation containing

albumin is maintained in a vacuum.

23, The method according to claim 2, 4 or 5, wherein said residual solvent content is

t
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and (ii) irradiating said preparation containing albumn with a suitable
radiation at an effective rate for atinme effective to sterilize said

pr epar at iwo 0so2t323 ni ng al bumi n, wherein said at | east on@®@C3tusb/Riozl ng
process and the rate of irradiation are together effective to protect said
prepar at ieduc6dby Ridihad sélbdifidin fie @Raupaofbidting oflybghilization, Aryirg, hod f or
sterilizi ng a preparatlnég containing albumn that is Se(ri]Sltl ve to

r adi at i orfOlERIiqHs YR ﬁ?}Ptes‘?VﬁE)ma"f‘?n) d%fBﬁ‘F# PHEIY- SEPIUSFEpHidat i on

cont ai ni ngridkdiemi N at | east two stabilizing processes selected fromthe
group consisting of (a) reducing the residual solvent content of said

preparatlon c t ai b) r f said

pr epar at i G elﬂtoﬂgw%ﬂr%ﬂ%{nrf’?a“&%d“ oF g)wlitt&a’? ?’?@)Aq’é?tslﬁtlagg(g %esn(tggt}ﬁsl zer to
said pr egﬁgﬁuo@mmnt aining albumn; and (ii) irradiating sai d preparation
containing albumn wth a suitable radiation at an effective rate for a
tinme effetlv to rilize said pr atlonc t ai.ni.ng._al bu wherein
said at |®ast elt]’\?/ol‘ itt gﬁ‘ﬁ?‘l@%f&? %@@eg wherein sidieid alé‘%t’%%f?rg]@t 1545881 ot ect
said pr eptaaraatuoamlo%_ont ai ni ng al bum n from said radi ation and further
wherein sai d at Ieast t wo stabi lizing processes may be perforned in any

order. he d acco t.o.cla olvent is
eater 7 26mne WECHAAEH or Repig 261 @ierdlp SRS ol ed R " e
cont ent rmm{ﬂﬂucgm_by the addition of an organic solvent. 8. The nethod
according to claim2, 4 or 5, mherein said solvent is an organi c solvent.
9. Th? mn‘}f ”I%g(%lgelt}gdd agcor&)m lo % 490 wherem D& & 1ﬁuaﬁ?ol§ rﬁ Sha: ?stltE&n
cont ai ni n al’bunmin 1s 'sus %n an ‘'organi ¢ so fomnn reduction
of sai d rtasi aboal 2%0l vent content. -44 WO 03/ 020325 PCT/U802/27947 10. The
met hod according toclaiml1, 2, 3, 4 or 5 wherein said effective rate is
not nDre iml, 2,
@ 26 Do O SRR, T DRAFLIBHLAGARAA Gl gl 1, 2
12. The nbgthabdut?ording to claimi1, 2, 3, 4 or 5, wherein said effective
rate is not nore

29.  The method according to claim 2, 4 or 5, wherein said residual solvent content is less

than about 0.5%.

30. The method according to claim 2, 4 or 5, wherein said residual solvent content is less
than about 0.08%.

31. The method according to claim 1, 2, 3, 4 or 5, wherein at least one sensitizer is added
to said preparation containing albumin prior to said step of irradiating said preparation

containing albumin.

32. The method according to claim 1, 2, 3, 4 or 5, wherein said preparation containing
albumin contains at least one biological contaminant or pathogen selected from the group
consisting of viruses, bacteria, yeasts, molds, fungi, prions or similar agents responsible,

alone or in combination, for TSEs and single or multicellular parasites

33.  The method according to claim 1, 4 or 5, wherein said at least one stabilizer is an

antioxidant.

34, The method according to claim 1, 4 or 5, wherein said at least one stabilizer is a free
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than about 1.0 kGy/hr. 13. The nethod according to claim1l1, 2, 3, 4 or 5,
wherein said effective rate is not nore than about 0.3 kGy/hr. 14. The

met hod acworudioeg2i o claiml1l, 2, 3, 4 or 5 wherein said efCadiSovezrsate is
nore than about 3.0 kGy/hour. 15. The nmethod according to claiml1, 2, 3, 4
or 5, wheigtseebsheef fective rate is at least about 6.0 kGy/hour. 16. ,
The rrethod according to claiml1, 2, 3, 4 or 5, V\/nereln said effective rate

5 4 or 9 yndhemeRRFEEBa R P Il PR RO LS oy

18. The retbhdiiacasyitieng to claiml1l, 2, 3, 4 or 5, \/\herel n said effective
rate is at | east about 45 kGy/ hour 19. The method according to claiml,

A TCERE N R T e

wher ei n gplafld.pr epar ati on contai ni ng aI bum n i s rral ntained in an at nosphere
conprising at |east one noble gas. 21. The nmethod according to claim 20,

wher ei i d nobl I 1, 2, 3,
3o 5, uller ol feaR AP URE B bt R DG IERRR "ol D i hed i h a

vacuum 23. The nmethod according to claim 2 4 or 5, wherein said residual
sol vent csnte |Tﬂ1e ingethod 4Bconin® B/ D203 2% oL THeSD IS Acpst ane digbidigersgdugesnet hod

sel ect ed romt con3| g of lyophilization, drying,
concent raafngﬁe 38 ngﬁe gen% ‘Jt& evaporation, chem cal extraction,

spray-drying, and wvitrification. 24. The rrethod according to claim2, 4 or
5, wher ei¥. saiTtie rrreﬁwdua@rdmg toetaimdof pehtwhetein sidbat lqapfzone sigbilieris % 25. The

met hod aC Et@& Pr ﬁ %18% %fstl qr as ?rhxégg deo'rg S %r‘%s{eﬁt‘ﬁ% W%uga%l&?eng cont ent

is |less ana accor |ngtoca|
wher ei n mwxyéﬁ ﬂ&aétrmﬂw@morr@om@moxybc 4oik gric héid T aBHr egeHthaot: The

met hod acg %i%{nrﬁg, hl&ldltlea cgl'yl cystglne;%pom%{d? Ldbintd k‘o(;mglﬂt?ﬂng g&lfo?@iai’e,e E&lhcc ont ent

is less
acid or a derivative thereof; propyl gallate and mixtures of two or more thereof.

40.  The method according to claim 39, wherein said mixtures of two or more additional
stabilizers are selected from the group consisting of: mixtures of ascorbic acid, or a salt or
ester thereof, and uric acid, or a salt or ester thereof; mixtures of ascorbic acid, or a salt or
ester thereof, and 6-hydroxy-2,5,7,8-tetramethylchroman-2-carboxylic acid; mixtures of
ascorbic acid, or a salt or ester thereof, uric acid, or a salt or ester thereof, and 6-hydroxy-
2,5,7,8-tetramethylchroman-2-carboxylic acid; and mixtures of uric acid, or a salt or ester
thereof;, lipoic acid; sodium formaldehyde sulfoxylate; gallic acid or a derivative thereof;

propyl gallate and 6-hydroxy-2,5,7,8-tetramethylchroman-2-carboxylic acid.

41. The method according to claim 1, 4 or 5, wherein said at least one stabilizer is a

dipeptide stabilizer.

42.  The method according to claim 41, wherein said dipeptide stabilizer is selected from

the group consisting of glycyl-glycine (Gly-Gly), carnosine and anserine.

43, The method according to claim 1, 2, 3, 4 or 5, wherein said radiation is corpuscular

radiation or electromagnetic radiation, or a mixture thereof.

44.  The method according to claim 43, wherein said electromagnetic radiation is selected
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t han about 2% 28. The nethod according to claim2, 4 or 5 wherein said
resi dual solvent content is less than about 1% 29. The nethod according
to cl ai m@p 04020325, wherein said residual solvent content PC3/USe¥27941 han
about 0.5% 30. The nethod according to claim2, 4 or 5, wherein said

resi dual &ehergrouporensisting of rddésswaves, aiprogbvrst visibRged iy wiblerfight, péiravindet
accor di ngy; (g e -OF 2] st one sensitizer is
added tgh%hg’ixgljag'rrgl)%rrog’tz%agﬁn acrgﬁ%fn%?%\Sggﬁ%t%ngghg%eﬁgr to said step of
irradiating said preparation containing albumn. 32. The nmethod according
to clai m45 2, Thg methagraceprdipy & @dim s 3i H 4p9r &pwuhaein stid &dintian #igEHmaa] bum n
contai ns @li.ligast one biol ogical contam nant or pathogen selected fromthe
group consisting of viruses, bacteria, yeasts, nolds, fungi, prions or
simlar agents responsible, alaone or in conbination, for TSEs and single
or nul ti c¥1 ul'Be prthedsiceading i claipel, ded, How Savbeseinistg radiptien isirbeam 4 or 5,
wherei n sgifii@l | east one stabilizer is an antioxidant. 34. The nethod
according to claiml, 4 or 5 wherein said at |east one stabilizer is a
free -46 WD 03/020325 PCT/ US02/ 27947 radical scavenger. 35. The nethod
accor di ng*to cibgimsthod ageqsding to clgiwy le 23, 4 §. Wherpin sajd ragipdion isamsihle Hght. i s a
conbi nation stabilizer. 36. The nethod according to claiml1, 4 or 5,
wherein sg8.d atheln@slisdd b ding &dldiinZIen, 3,9 o2 5, Whdieil daid biatidh & ulfedvitst accor di ng
to claim36, wherein said ligand,is heparin. 38. The nethod according to
claim1l, heht, 5, wherein said at | east one stabilizer reduces damage due
to reactive oxygen species. 39. The nethod according to claiml, 4 or 5,
wherein s#i.d athem@aisid soc@diag abildiinZier, 3,8 or SehRGtiedaill FAMILAR xgapup consi sting
of : ascorbic.acid or a salt or ester thereof; glutathione; 6-

hydr oxy- 22828998t ot r aret hy| chr oman- 2- car boxylic acid; uric acid or a salt
or ester thereof, nethionine; histidine;, Nacetyl cysteine; |ipoic acid;
sodi um f of0ral ditheyakeh@lukcé@ting at @dimgak) 3, @ or &cwhkreih sfid ediativaisipes chiogagof ;
propyl gal.l.glt i End m xtures of two or nore thereof. 40. The net hod

accor di ng”t'8°C8 m 39, wherein said mixtures of two or nore additional

51.  The method according to claim 1, 2, 3, 4 or 5, wherein said radiation is infrared.

52.  The method according to claim 1, 2, 3, 4 or 5, wherein said radiation is a combination

of one or more wavelengths of visible and ultraviolet light.

53. The method according to claim 1, 2, 3, 4 or 5, wherein said irradiation is conducted at

ambient temperature.

54. The method according to claim 1, 2, 3, 4 or 5, wherein said irradiation is conducted at

a temperature below ambient temperature.

55. The method according to claim 1, 2, 3, 4 or 5, wherein said irradiation is conducted

below the freezing point of said preparation containing albumin.

56. The method according to claim 1, 2, 3, 4 or 5, wherein said irradiation is conducted

below the eutectic point of said preparation containing albumin.

57. The method according to claim 1, 2, 3, 4 or 5, wherein said irradiation is conducted at

. a temperature above ambient temperature.
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stabilizers are selected fromthe group consisting of. m xtures of ascorbic
acid, or a salt or ester thereof, and uric acid, or a salt or ester

t her eof ; WiBM20885 of ascorbic acid, or a salt or ester trerash2zasd

6- hydroxy-2,5, 7, 8-t et ranet hyl chroman- 2- carbgxylic acid; m xtures of

ascor bi ¢ i d,A BYmppsionCcomprisiag ¥ leastwe gesparation contpinyieg albypmiy andpileast est er
thereof , &HQB1R¥hn @K ¥modnt ffetfre tEhE QIR REPLRBA cAtERh P AW hinoRE d; and
m xtures of uric acid, or a salt or ester ‘thereof; l|ipoic acid; sodium

f or nmal dehiptsadag se dlipwangstergigptianewighopdiaém. a derivative thereof; propyl

gal | ate and 6-hydroxy-2,5,7, 8-tetranethyl chroman-2-carboxylic acid. 41. The
met hod acspr di NgorhpbstlonicBinpsisifly ANeast ondpRpSilafoSéinthihg A1BERH, WRRei iR | | zer
is a dipeptide stabilizer. 42. The nmethod according to claim4l, wherein
sai d di pejstiferd sdvem icpntontof padd prepasition gontang a@hv@l@rsagblea@}r%ﬁe@twﬁﬁ@ of

gl ycyl - gl pedeRR shid pregfatatibn c&AIRRS LIBEMBNEr ANBRLINEIse SHowid&IRLAR vagcor di ng
toclaiml, 2, 3, 4 or 5 wherein said radiation is corpuscular radiation
or el ect ri@falofetic radiation, or a mxture thereof. 44. The nethod
according to claim43, wherein said electromagnetic radiation is sel ected

- 47 VO 034203¢hs BpbitRA 263 B0, Wilepih LereBiiRHRoIGH bRkt M eRindmalha Waves,
m crowaves, visible and invisible light, ultraviolet 1light, x-ray
radiation?ﬁﬁanna radi ati on and conbi nati ons thereof. 45. The net hod
according to claiml1, 2, 3, 4 or 5 wherein said radiation is gamma

radi at i ong1. 46.ThE REMPBRAhARER 5Ol vHBrdiPsatd Rbihak soldent 3entéht Ales2 thathihgl N sai d
radiation is E-beam radiation. 47. The nmethod according to claim1l, 2, 3,
4 or 5, wetein said radiationis visible light. 48. The nethod according
toclaiml, 2, 3, 4 or 5 wherein said radiation is ultraviolet |ight. 49.
The net hogp. ac ame domgosit@ontdf dlatth 39, wheredn saikd REidRal s¥WEH: Bbillers & 16ks HiRiaBbitON 1S
Xx-ray ragiation. 50. The nethod according to claiml1, 2, 3, 4 or 5
wherein 'd radiation is polychromatic visible light. 51. The nethod
according to claiml1, 2, 3, 4 or 5, wherein said radiation is infrared. 52.
The net hoiB. ac e domgositionafdlatih 39, wheredn sadd REidBal syWEH: Cbrllert &i16ks tiddiaBbiton i s a
conbi nati,gn of one or nore wavel engths of visible and ultraviolet |ight.
53. The f'hod according to claim1, 2, 3, 4 or 5 wherein said irradiation
i s conducted at

64.  The composition of claim 59, wherein said residual solvent content is less than about
1%.

65.  The composition of claim 59, wherein said residual solvent content is less than about
0.5%.

66.  The composition of claim 59, wherein said residual solvent content is less than about
0.08%.

67.  The composition of claim 58 or 59, wherein said preparation containing albumin is
glassy or vitrified.

68.  The composition of claim 58 or 59, wherein said preparation containing albumin

further comprises at least one protein selected from the group consisting of monoclonal

immunoglobulins, polyclonal immunoglobulins, glycosidases, sulfatases, urokinase, thrombin
and Factor VIII.
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anbi ent tenperature. 54. The method according to claim1l1, 2, 3, 4 or 5,
wherein said irradiation is conducted at a tenperature bel ow anbi ent
t enper at We.038%0325The net hod according to claim1, 2, 3, 4PCH/UB02/219¢T ei n

said irradiation is conducted below the freezing point of said preparation
cont ai ni n¥f- al BdwicAmPeBtion{laim fhgeherin e aTAign concertpiian of sail preparajion, 5

wher ei N S@hfidifd AGhail 198k 1Lt 4enduered bel ow the eutectic point of said
preparation containing albumn. 57. The nethod according to claiml, 2, 3,

4 or 5, wherein said irradiation iis ¢conducted at a tenperature above
anbi ent t Ehperdegpaposition afelaga pRosIun Bepratrp sonsoription 8isaldpTendration ¢ i on

conpri si Nngn@inihEASEmRANCatERPALAL 19PN contai ning al bum n and at |east one
stabilizer in an anmobunt effective to preserve said preparation containing

albumn for it i ntended use followi.ng sterilization with radiation. 59. A
conposi t i c éﬁ‘ﬁr‘i"%’ipﬂﬁt‘%ﬂ Oflcgﬁgtsgc}%’r%‘? g’ﬁQF“é‘flP GoRcetign \I% Y RIPAHATOR, wher ei n
the resighalinifOils@iin i§ HERMboRf5%al d preparation containing albumn is at
a level effective to preserve said preparation containing albumn for its

i nt ended e follow ng.sterjlization.with radiation. 60..The conposition
of olarmBe il Srmoductstolaim SGa e ettt frRme e preid R Ehout 150
61. The canpafind A1bmmbfis 81adstavol: 10vherei n said residual solvent content is

| ess than about 10% 62. The conposition of claim59, wherein said

resi dual spolvent content is lLess than about . 5% 63.. The conposition of
of ai m 59, Piaher G ORRP AL IRIER O U Fa e SieiB Roncruratign el pRERRRENGE | 206 64,
The conposintairdip A1burGinds #01&Qt abedxased. n sai d resi dual sol vent content is |ess
than about 1% 65. The conposition of claimb59, wherein said residual

oLt oA bl S8 s el TR IR Pt T2
conposi t | @ntaofingcdlanmins8atdeastdoundoty. ei n sai d preparation containing al bumn
IS 75.  The composition of claim 59, wherein the protein concentration of said preparation

containing albumin is at least about 25%.

76.  The composition of claim 59, wherein the protein concentration of said preparation

containing albumin is at least about 50%.

71.  The composition of claim 59, wherein the protein concentration of said preparation

containing albumin is effective to protect said preparation containing albumin from radiation.

78.  The method according to claim 6, wherein said preparation containing albumin is

suspended in an organic solvent following reduction of said residual solvent content.

79. A method of treating hypovolemic shock comprising administering to a human in
need thereof an effective amount of a preparation containing albumin which has been

sterilized according to the method of claim 1, 2, 3, 4 or 5.

80. A method of treating burns comprising administering to a human in need thereof an
effective amount of a preparation containing albumin which has been sterilized according to

the method of claim 1, 2, 3, 4 or 5.

81. A method of maintaining fluid volume in a human undergoing cardiopulmonary
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glassy or vitrified. 68. The conposition of claimb58 or 59, wherein said
preparation containing albumn further conprises at |east one protein
sel ect ed WP®ai02d3es gr oup consi sting of nonocl onal | MunoglPEEAISONE7947
pol ycl onal i nmmunogl obul i ns, glycosi dases, sulfatases, urokinase, thronbin
and Fact obypessicomprigiog Wi Bteding Spchupen/uged trerad in ef@tivamoumbeffosi t i on of

cl ai m 59, ' . pr I; L O ;o B ' .cqnt ai ni ng
ol burm | PR b A B FR Rkt BIRARLR B3=i6E &1 n

t he prote?.3,¢onkentrati on of said preparation containing albunmn is at

| east about 1 % 71. The conposition of claimb59, wherein the protein

concentration of said preparation containing albumn is at |east about 5%
72. The c&hposh tethod of tredting B BOliveridlnei contphieing ndmigisteriog tooetnimraatin needof sai d

preparatign ont.ai ni ng_al in is.at |east out 10%. 73. The...c osition
bt o1 s m SgeotRRRHR et et @it coriibe BR0 Lifipal Beonhi S

cont ai ni ngcaddbigtd theimsetiadd dfesh 1500 orlH% 74. The conposition of claim59,
wherein the protein concentration of said preparation containing albumn
is at |east'about 20% 75. The conposition of claimb59, wherein the protein
concent r ag3.on Ainetdddf Ple@HAina tHeQRueSRRbALIMBBBinAidAUTIR ih §péieni E@EngDOUL

25% 76. The composition _of claimb59, wherein the pratein concentration of
sai d prep ?’EtaiCB‘iEH?“‘Efb?‘FEC&Feﬁiﬁi?&’ the BQHP FPnSiSting of|agufe peripRitis, PaRsIRatit:  The

conposi t i gBdigftinfs Ahdb:RIssiveteNQits, shidSndiicd RipriSiap s@Rh R hOD Aunsdlid
preparation_  containing albumn is effective to protect Said preparation
cont ai ni nigedtstaef an ehfeshive ameunt pﬁﬁprepamww@alﬁ@gﬁ@amat%lﬁlahaﬁ@e% cl ai m 6,
wher ei N s@difizPd £R8FRd 10 MeGROAG Vg @l RUNL B 4 suspended in an organic
solvent follow ng reduction of said residual solvent content. 79. A nethod
of treating hypovol em c shock conprising adm nistering to a human in need
t her eof ef f i : | 0. 1:0L 010, 1 { ch has
boen St ary i ZeaAed oF freht nolnRuRCRRR: S RAMRAL G ThHA AL 2
met hod of theteefzan efigctbigrasnognigd ripsipagtiemenntain nealbwrgintvdhich tas heen sterilingled t her eof
an effec%’be{rgin @m@%&god%fgfa%§r%§i£& Lontai ni ng al bum n whi ch has been

sterilized according to the nethod of 'claimi1, 2, 3, 4 or 5.

85. A method of treating hypoproteinemia with or without edema comprising
administering to a human in need thereof an effective amount of a preparation containing

albumin which has been sterilized according to the method of claim 1, 2, 3, 4 or 5.

86. A method of treating adult respiratory distress syndrome comprising administering to
a human in need thereof an effective amount of a preparation containing albumin which has

been sterilized according to the method of claim 1, 2, 3, 4 or 5.

87. A method of treating neonatal hemolytic disease comprising administering to a human
in need thereof an effective amount of a preparation containing albumin which has been

sterilized according to the method of claim 1, 2, 3, 4 or 5.

88. A method of treating acute nephrosis comprising administering to a human in need
thereof an effective. amount of a preparation containing albumin which has been sterilized

according to the method of claim 1, 2, 3, 4 or 5.
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81. A nethod of maintaining fluid volunme in a human under goi ng
cardi opul nonary -50 WO 03/020325 PCT/ US02/ 27947 bypass conpri si ng

adm ni st ewpreg/02328 hunman i n need thereof an effective ano®al/ush/z7947
preparation containing al bumn which has been sterilized according to the
met hod oR9cl aAmethod of preyentingshodk, or §ppotemsion ithoburmyn undergeing epnakdialpsis i ver
failure ;S . .01 st.aring. i ffective
amount - of PPy UL Bl et RHIT R, LR AR ron s o
accor di ngontainingeltwetinwticbhachean sterdlize@ pocByding tortheBnetB3L of Alaga il @, br 5.
preventing the sequestration of protein rich fluids in a patient suffering
froma condition selected fromthe group consisting of acute peritonitis,
pancr eat 90i s, A mehibdacitienting shocknbhe éx bwess cxshing Infuries tabdomigaiethengendiesd

conpri si dmini.sterin 0 a human i.n .need thereof. an.effective anount of
2 oF epar SRR Pt s i Ve L SRR G R b Pay oL B Raf g 1o

t he met hadt el bbaicellslsaiPmetBod donfptishg aBdinisterigttdroBuradn 1h hesal thergof an

hypoal bu ema,co i.sin mnistering to a human in need thereof an

ef fecti VEFQWGHFCIB&PL\’ Zp?’e‘g%frasgti on contai ni ng al bunmi n which has been
sterilized according to the method of claiml1, 2, 3, 4 or 5. 85. A nethod
of treating hypoproteinema with or w thout edema conprij sing dm ni stering
to a humdh i nAﬁE%téOdc dreatns shackstue &y hacerhagn FRTPHFNS 2P ISHAE 1OFPUERAL ai ni ng
al bum n Whh&h thasorBe ffectil € hrhbint 6¢h ﬁe}lsa@a&{ihrégmhﬂintgfmuﬁ_ﬁﬁ Weeh Mfswebti m 1, 2, 3,
4 or 5. 86. A method of treating adult respiratory distress syndrone

conpri si S§riRedieRediag fafge method obglainl, 2n3.He¥d- t hereof an effective amount of
a preparation containing albumn which has been sterilized according to
the method of claim1, 2, 3, 4 or 5. 87. A nethod of treating neonat al
henol yt i &2di sAaserRyemy &l ngehehimudneny oefs vderpihigpimpryampiedmpisseof an
effectiv reat.l i ni 1m I:

N e S b T e i S Ll il TAS Jupa
of treat siglizeddceordiap by e msthod apelaini hg. Zdmrdi stering to a human in need
thereof an effective, anobunt of a preparation containing album n which has
been sterilized according to the nethod of claimi1, 2, 3, 4 or 5. -51 WD
03/ 0203293 PCTAuSDAoR#BelT in BBecthdd afyrbddingfa ppodavesficelhgebdiskn byrcultyying ensi on

ina hu rr%ﬂlsu&g%rgﬁ%iafaq?rgl%@%‘lnenq Icgnll r?]slfass %c%d?no %?h@%@@tp?%ﬁ‘m%{ t%}' seari . Qeq}s tao a human

in need thefeof an effective a
preparation containing albumin which has been sterilized according to the method of claim 1,
2,3,4o0r5.

94.  The method according to claim 93, wherein said product is a protein.

95.  The method according to claim 93, wherein said product is a recombinant protein.

96.  The composition of claim 58 or 59, wherein said preparation containing albumin
further comprises at least one biological material selected from the group consisting of
hemoglobin, anti-thrombin IIL, polysaccharides, vaccines, collagen, gelatin, trypsin, fetal
bovine serum, transferring, insulin, human growth hormone, Factor IX, fibrinogen, Factor
XIII, Factor XIIla, Factor VII, Factor VIla, growth factors, immunotoxins, bone

morphogenetic proteins, osteogenic proteins, cytokines, Factor XI and plasma.

97.  The composition of claim 58 or 59, wherein said preparation containing albumin
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contai ning al bum n which has been sterilized according to the nethod of
claimi1, 2, 3, 4 or 5. 90. - A nethod of treating shock due to burns,
crushi ng wojoa2esey abdom nal energencies, dehydration, i ®Ce&aiSoverdeTr ot her
cause where there is predomnantly a |oss of plasma fluid and not red

bl ood cel fusthercamgripastahlsast @wﬁﬁsves&ei;gteé@nmﬁh@ gienp prpsisengofihgerhiralyes, skired

t her eof aﬁbneﬁﬂ&&%eis% & BlaBelis afd cotnead, OF 5. 91. A nethod of treating
shock due to haenorrhage cbﬁ%r|5|ng admnistering to a hunman in need

t hereof an effective anmount of a preparation containing al bum n which has
been sterilized according to the nethod of claiml1, 2, 3, 4 or 5. 92. An
i nprovenent in a nethod of culturing cells, wherein said inprovenent
conprises adding to the growth nediumfor said cells a preparation
contai ning al bum n which has been sterilized according to the nmethod of
claiml1, 2, 3, 4 or 5. 93. An inprovenent in a nethod of producing a
product of cell netabolismby culturing cells, wherein said inprovenent
conprises adding to the growh nmediumfor said cells a preparation
cont ai ning al bum n whi ch has been sterilized according to the nethod of
claim1l1, 2,3,40r5. 94. The nethod according to claim93, wherein said
product is a protein. 95. The nmethod according to claim93, wherein said
product is a reconbinant protein. 96. The conposition of claimb58 or 59,
wherein said preparation containing albumn further conprises at |east one
bi ol ogi cal material selected fromthe group consisting of henogl obin,

anti-thronbin 11, polysaccharides, vaccines, collagen, gelatin, trypsin,
fetal bovine serum transferring, insulin, human grow h hornone, Factor
| X, fibrinogen, Factor X I, Factor Xllla, Factor VII, Factor Vila, growth

factors, inmunotoxins, bone norphogenetic proteins, osteogenic proteins,
cytoki nes, Factor Xl and plasma. 97. The conposition of claim58 or 59,
wherein said preparation containing albumn -52 WO 03/020325

PCT/ US02/ 27947 further conprises at |east one tissue selected fromthe
group consisting of heart val ves, skin, bone, blood vessels, nerves,

| i gaments and corneas. -53
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