METHODS AND COWVPOSI TI ONS FOR LI VE ATTENUATED VI RUSES
Priority [0001] This application clainms the benefit of

WEri0oni47y4 of provi sional U. S. patent applicatiPCI/N82008/059472
60/ 910, 579, filed on April 06, 2007, which is

i nc in [ )

enbodr s & e tevPpsTricks BBRIASEL AT TER A HED Maknws

for stabilizing live, attenuated viruses. O her
Priorftybodi nents rel ate to conpositions and nethods for

reduci ng degradation of live, attenuated viruses.

Still other enbodinents relate to uses of these
[0001¢ dhpsawplicaties clasmk thodbehefiit fgrriozity ef prppisiovalt U Snpateidpplication

ckqr.o Q V300|nes I Ot ec: alnst

No. 6@%?@?9& t}l d’jl ng 4 \%@Bze\gllhlc L P5iteq orafea h%léeélal its erngl

t he |nC|dence of hunan di sease. One of t he nost
Fieldsuccessful technol ogies for viral vaccines is to

i mruni ze animals or humans with a weakened or

[00021";1 :Elnst iogn H?Itleet%ﬂzetrfr:lglrgl@% tp tégr%pé%{l(!?'% &pt]lgﬁ(gépﬁ gtattbelﬂzuigé ve,

attenuaf@&%‘t@é%t DAtRr eﬁt'B@dlﬁ{etn‘?sr}‘éﬁteetg c%ﬁfp@blﬁot‘?soaﬁﬁl H&ho&HYF Rducing
di sease. However, the limted viral replication is

degradatfoniof ilignt atmnu%etbvmssss tSidl dthdrienrbogandngs reatofo wsics af these
ant i .apd generates potent, a ong-1l asting i mune
Com@?sgﬁg %gsﬁgp?ﬁ@ﬁsﬁpﬁgaﬁ dlﬂ%ﬁﬂésubsequent exposur e

to a pathogenic strain of the virus, the immunized
Backgrd@hdi dual is protected fron1disease. These |ive
attenuated viral vaccines are anong the nost

cessful vaccines used in public health, 0004l Ten
[0003W aﬁﬁée%tp%@éﬁ agping ViR P Gtioas Apysrase atfegivelyaused tregdpes the

1n01deycesof lﬁ[n?a diV&ise. abhe Qf‘t‘ﬁE Yétfcgec‘s@ﬁﬂ te{éhﬂ&%% sgfb(f%%ﬁiféécmes is to

vacci nes |ncIu
immuwize um,rnaﬁadm Iunemls ivothi a wsakteygrbsr a‘ttenﬁatah stra@n ofrthasiras (a “live,
ella,. varicella and vaccinia viFuses.

e of
T R PRI E AR st e fiippuated strain does
not ca‘ak’é BLeRKSHL&EvEOth hl%ufe'drﬁrtal %ﬁcaﬁﬁ)ln}is %ﬁgﬂeﬁ%'&ﬂre@g th@ full

human di sease. The Sabin poliovirus vacci ne has hel ped
repertprrevéwtal @ntlgmts |an@ gaesgaspoteirand dingdliastingamumauredespodsdsgo the
orts to.eradicate

lio. ) .
virus. AT BSE SRR oRaGT A PRLSERE ST aPRe VR hs immppized
individadl i€ lotedtedaEsih ARSase! ENGBIivEl dteh@ied Aifal 48 adhshong the most

i1l nesses internationally.
successful vaccines used in public health.
[0004] Ten of the sixteen viral vaccines approved for sale in the U.S. are live, attenuated
viruses. Highly successful live viral vaccines include the yellow fever 17D virus, Sabin
poliovirus types 1, 2 and 3, measles, mumps, rubella, varicella and vaccinia viruses. Use of
the vaccinia virus vaccine to control smallpox outbreaks led to the first and only eradication
of a human disease. The Sabin poliovirus vaccine has helped prevent crippling disease
throughout the world and is being used in the efforts to eradicate polio. Childhood
vaccination with measles, mumps, rubella and varicella vaccines prevent millions of deaths

and illnesses internationally.

[0005] Recent technical advances, such as reassortment, reverse genetics and cold

adaptation, have led to the licensure of live, attenuated viruses for influenza and rotavirus. A



[ 0005] Recent technical advances, such as

reassortnment, reverse genetics and col d adaptati on,
whawe/ole to the |icensure of live, attenuatedP@i/Dsxe8059472

for influenza and rotavirus. Anunber of live, vira

vac i nes. devel.oped wi th reconbi nant echnol.ogi es
numbggrof TV, WSROI P R ih FR§O™ H@Ph%te@a@é%%%ar? g} human
chmcM&éstthI neluding8a8&ne B YKLt NAY BlscasBUALLAfevEY I?@a!léi‘ﬂll Qe foulosis
These reconbinant viral vaccines rély o
and Hirén ifpgsteatecmbloantmial vashimeas poi radipatation oatvet- Ohalraailerlzed

such_as NOV.i rus, vaccinia vir
seen B S5 G O nERETEV UM T RBERND. BBt B ol dengue
virus, DENNUE RS 3V ITHeSER, at@uaed 91rh§e@bl‘é’%éh@ﬁ¢dﬂl@%gﬂle&@d to express
express protectlve antigens for other viral or
protediiye aligeRs (pfattthqjg@qq}sor ‘tg@t;ﬁ@lﬂb]path%@ﬁb$wfﬁl rggopginant viral vaccines
have B’e%ﬁ%h@%%ec{‘?o)ég ﬁ:‘fa? s8R ﬁ’&’ﬁga ca x%iu%eul%ﬁkedug%c%ﬂ{b”&nt virus,
a canarypox/feline rec I'nan
a candt Uy gap o/ diserpe relmﬁlﬁmm Viri€ aQarabanypow/ Wist Nile r&@ombinant virus
canar¥pox/vest Ni | e reconbi nant virus and ag%fllow

and a yeNQyy FansEtVorf NEC FeseBvBIaRhrrusy i/ 8rom, tAC B DYFENUERE Virus
vaccinds % eﬂh§ﬁ§%§ gﬁjosy Jc\:'éssﬁﬁ‘%dﬁ%ﬁn%r@etﬁﬁqgﬂﬁ'ﬁ Iltléﬂlehlﬁel%}: second

success Interventions in i st ory
only te dlwomiyentrifyantibioti frearalchoddthe pioraist itdingirdes purid Haan]ltldtlnrmghout the
prom se to inprove public health throughout the world.
worldi 09061 In order for live, attenuated viral vaccines to
be effective, they nust be capable of replicating

[0006R1% S¥det FOTURE Za'i‘ﬁeh@d’ﬂed ;Ehmaccaﬂas th B6 L&V Ny hﬁl@%é SphBle of
the virus can crlpﬁte t he vacci ne. For exanpl e
b

rephc@;ﬁntgeq:fm era@ung‘tm uSoWYaﬁﬂr@Itotﬁstbatdﬂaqtlﬁéteéh%WWn cripple the
VaccmeaCPCor %garglgll ha gpr%[%)({ Jggtrl)é\atlod AndIV\{?s% lf # {0 ypgg %?c%%ne rﬂ)? to

I rus er on

World wapenaislirtcd lb@aﬁé&&h&&%waﬁh%&hteﬂ@lft@ﬂbﬂl?Tanew days at arnblent
denonstration that freeze-dried vacci ne provided | ong

tempergpies.s tafhe |11PE4p. Hrrich sepiistudssnamsiratiosy thal-feqegg-dried vaccine
C
providEdTO SEHH Bty phERERHCT, HARAAR HELF. ARG BRER dfka
vaccicowére elezadapodi inghe 10k (ues fmlailamp\lﬂe@olhalv]é)swdn addition to freeze-
identified.that n I I e viruses in
drying.\GBou G P T dfonh e ke SLe MR R S in live,
attenuﬁtéakv@pal FRYiRE (S f&ﬁ&&)npleT Bﬁ&%1 ﬁ&@&l I1 i g@)’)STﬁaéQ s@Bliz¥rs typically

i ncl ude one or nore of 'the foll ow ng conponents:
includgiongloe ntor@aff thofel]ovug f:@mp@hesal tlivelshutations butheidasaly selutions,
cr.ose

chelatBEjsl k}%:ﬁ %%rsg g sﬁllgf/oég’r (ftosengﬁlilﬁ ?sgﬁs ogyé)ﬁsofle 1801 & g(iyce)rdl mannitol,

sorbltmo bm%ﬁhyleﬁél gly@bb) caahﬂm a@idh, PRotRE I8&rolPstate(dl. casein hydrolysate,
drol ystates (e.g. casein hydrolysate, |actal bumn

lactalmmwﬁw%te PANPBE)OIeIGE &) el hgmatyesrar ADURUARPOlymers
(.. LMY al bunin) or polyners (e.g. dextran).

[0007] However, even with these stabilizing agents, many of the commonly used vaccines
still require refrigeration for stabilization. Other commonly used vaccines are sensitive to
temperature extremes; either excessive heat or accidental freezing can inactivate the vaccine.
Maintaining this “cold chain” throughout distribution is particularly difficult in the
developing world. Thus, there remains a need for improving the stability of both existing and

newly developed live, attenuated viral vaccines.
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into Canada and Mexico. Since its introduction, West Nile virus has caused over 20,000
reported cases of West Nile disease leading to 950 deaths in the United States. Japanese
encephalitis virus causes 30,000 to 50,000 cases of neurological disease annually, primarily
in eastern and southern Asia. 25-30% of the reported cases are fatal. The tick-borne
encephalitis viruses are endemic to parts of Europe and Asia and continue to cause episodic
outbreaks affecting thousands of individuals. Related viruses with more limited geographical

spread include Kunjin virus (a close relative of West Nile) and Murray Valley encephalitis
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attenuated virus. Other embodiments herein concern combinations of excipients that greatly

enhance the stability of live attenuated viruses. Yet other compositions and methods herein
are directed to reducing the need for lower temperatures (e.g. refrigerated or frozen storage)

while increasing the shelf life of aqueous and/or reconstituted live attenuated virus.

[00014] In accordance with these embodiments, certain live attenuated viruses are

directed to flaviviruses. Some embodiments, directed to compositions, can include, but are
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sorbitol, mannitol, lactitol, xylitol, erythritol, raffinose, amylse, cyclodextrins, chitosan, or
cellulose. In certain embodiments, surfactant agents can include, but are not limited to, a
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and poly(propylene oxide) (EO-PO block copolymers ), poly(vinyl pyrroloidone), alkyl
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octyl glucoside and decyl maltoside), fatty alcohols (cetyl alcohol or olelyl alcohol), or

cocamides (cocamide MEA, cocamide DEA and cocamide TEA).



i nfection, dengue fever, Japanese encephalitis,

Kyasanur forest disease, Miurray valley encephalitis,
WQ\MbMt4Ted henor rhagi ¢ fever, St. Loui s encephabP@T/IS2008/059472

tick-borne encephalitis, yellow fever and hepatitis C

rus nf ctlon 000 certaln
100010 L D BRE RN e st R R TG BT T 35 Ymitgd to. the
PluroNB @l by, ﬁ%ﬁf&r%eﬁlu%nlbmjﬁﬁto? gthef BOoPHBlocREBP Gi;yﬁ?éfbtoc—f greater

protei’n agents contenpl ated of use in conpositions
than 30e4.00&XWi ncl ude, but are not limted to,

100013E 7L B BUR R RERS 5y &0 Bt SRR Eab R P Timitcd
to, on@bPRIrSHHIHM AcRAtHaNS sefunPd1Buin) 08 BEmbA Hab shafBEBEI S that is
Sacchari des or polyol Pents can include, but are not

trehalpsepprdeena ¢, meofs r@b@@fé@ﬁ@p aeas ageNt $ha eshie E§RO hegkegopolymer
Phnoﬁk%@?ﬁ trehal ose, sucrose, maltose, isonaltose,
|ose genti obi ose, | am nari bose, xyl obi ose,
[00020pNNOobSosK enlbadindses hdréitcbosen padially bowholigadehytiited live,
lactitol, xylitol, erythrital, rafflnose anyl se,
attenuegﬁéwébsamwgloné Hinrasedifiancs pvithethpsel o dimenty @raogipgsition may

be 20 W”’BP bFEE @b‘? , or%rfe aghan rﬂ&gnﬁ(ﬁ 6RMhotd %b“/dﬁv méHdt Y(Z‘s/eor more;
as al kyl

0, noni oni ¢ surfactant suc
O%np0m¥¢BMﬂ¥B@nemmxuﬁﬁywa&ﬂpoIyners of pol y(ethyl ene

[OOOZEgingg/ e?n%l é&?@?@ olﬁlgfr:]r%ﬁ% ll%cfsofpég Oé%?l?ln%llﬁ%cﬂtlvatlon of a live
attenuBRU¥GHYGAREHE R (54 qaat RSitSHR BSELABRAHRR € live ednvhtcd
di gl ucosi de, of sorbitan nonol aureate, octyl glucoside

viruses mtlnl@mpqmmm@gpdég of feducing alactorasion 0@ e divy) atf@n@aitﬁbvmaﬁr
| el or__cocanmni
A T R R T S I ST S
agentd; RAd 5H¢ bambaHisSh SRkcUIAE efbdt sdiﬂicta@fse wheteid thelcb@godifon
the Pluronic F127, Pluronic F68, Pl uroni ¢ P123, or

decre@pﬁ@actg@tlp@oﬁth@dwe@gwaﬁdewgisoﬂn gecordangee withrshese embodiments,

the h\% aQtQIQua ?(P\Q Qus'\ﬁ{g {119919%,9%16 0%?%&8%’%%1?@%’? ég\ég% She

nmposi t1ons can 1 nclu are not
Coronamam Réhapdadtigs [FiRgéns, Pakahy-ovirag Orthoatyxoniras, Bungavirus,
npre saccharide agent that .is trehal ose; ?nd one_or
Arcnayfpe Refpov et dlspa %&Vw@ Pesgans. Preamaviupfelipsipe Ryayirs,

Parvo@ﬁ‘f?so IpY P& av LU AQRWGvifik2Herpkd Q&ﬁsg §?H§?¥1 ﬁgﬁbz@sgﬂf@igﬁﬁl methods

her el n concern partl af y or at ed
and cahpesitinars dsclosedherciompo snduderfseeze dryamg:maihmabhydraﬂmlg methods

for th%gae}zsi@pgt}né%f cejllnrgg%a/h}gg V\ﬁ,ﬁlr (e)ssél t%}ﬁ %Pgapéggyg%ﬁ? thr%ql%tﬁbds and
compdBtiSRsQUeciEBSEnaBRUBION oMME Bree AT drRQ%r PhrtiARy r ARbMH datyRifated live
attenuated virus. In other methods, compositions for decreasing inactivation of a live
attenuated virus may comprise an aqueous composition or may comprise a rehydrated
composition after dehydration. Compositions described herein are capable of increasing the

shelf life of an aqueous or rehydrated live attenuated virus.

[00022] In certain particular embodiments, a live attenuated virus for use in a vaccine
composition contemplated herein may include, but is not limited to, one or more live,
attenuated flavivirus vaccines, including but not limited to, attenuated yellow fever viruses

(such as 17D), attenuated Japanese encephalitis viruses, (such as SA 14-14-2), attenuated



[00021] O her enbodi nents concern nethods for
decreasing inactivation of a live attenuated viruses
WO pwbrodi7mg, but not limted to, conbining one BCT/HBI088/059472
live attenuated viruses with a conposition capabl e of
reduci ng i nactivation of a live, attenuated virus,
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flaviviid&Qt s; one or nore saccharides or polyols agents; and
one or nore high nol ecul ar wei ght surfactants, wherein
the conposition decreases inactivation of the |ive
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after dehydration. Conpositions described herein are

sacchuadsadgkent aftrehnlose asd nge oh@osheDPQ bloek odpdymerpgentus Pduronic
rehydrated |ive attenuated virus. [00022] |In certai 0

F127.. e i Efbogiatiu e biubled e Eaaration Rty gpbout 100%

viral th8€aftdn mazﬁa:tcdp@ﬁ)xﬁﬁamgszj 1P O d@BEEIIOR AL esl therFich 50n8Yys at
include, but is not limted to, one or nore |ive,

refrigerptiehigapsertyresgtiovind 4sCvader erabodimaats bgichympy inchuie live,

[ jmte Lte . @ el l owf.ever . vi.r S.
stenuplehES b Bpo G B Re Lo R R b P P St IR dovs
appro@i$natdly 24° ¢ 4nd hbora0en uakiaad 80YUEraV titcd SRS J05dUgR aB@frigeration

DEN- 2/ PDK- 53 or DEN-4D30) or reconbi nant chimeric )
tempergtysgp grougid s C- Pvo ompodimeatsqogicmniebichatiye, attenuated virus
cornp& i Sfbfnhﬁﬂ% a(fgﬂ&ﬁ@!tgtaﬁ&tg?&% 0‘?15&1&1%%81‘?[8% ¢ eﬁftiter after several

ecreasi ng Inactivation and/or degradation of 'a
hours iy, dr 24t lecthrd ))iav epadtieratdy 8@ @ icomparcdito gtheatomnpashmns Rdown in the

hours at roomtenperatures (.e.g,. abo 20 to about 25
art. (59 105 X{TRPIF3 B 400 &%@@@9%@8@%%@3?@%{?@%@ cgradation of
the livaPnud@d Crus WA R oRPbitEH ksas"[o@ﬁ"@%pmﬁﬁtel}% 7° C.

conbi nation conposition Is capable of naintai'ni ng

about 100 percent of the live attenuated virus for
[0002d} eat eOthdygmbpdiments concern kits for decreasing the inactivation of a live,

attenuated virus composition including, but not limited to, a container; and a composition
including, but not limited to, one or more protein agents, one or more saccharide or polyol
agents, and one or more EO-PO block copolymer agents, wherein the composition decreases
inactivation and/or degradation of a live, attenuated virus. In accordance with these
embodiments, a kit composition may include one or more one protein agent of serum
albumin; one or more saccharide agent of trehalose; and one or more EO-PO block

copolymer agent. Additionally, a kit contemplated herein may further include one or more



hours. In addition, conbination conpositions

contenpl ated herein are capabl e of reducing
WO p@eni472¢ i on of a hydrated |ive attenuated viPUBEUS2008/059472

during at least 2 freeze and thaw cycles. O her
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enbodi nents herein may include |ive, attenuated virus

4 peresBiSBEl-ti on remaining at about 90% or about 80% vir al
titer after 7 days at approximtely 21 C and about
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(e.g. 20 hours) at approximately 37 C conpared to
BRIEF DESCRIFFION OF'EHK DRAWINGSe art. (see for exanple,
Flgs 4 and 5). Conpositions disclosed herein reduce
gradation of the live, attenuated virus when

The f%lk%a% Aravangs formg pavt of therinsian spsqiieation yng ?reenclp@@otgzﬁlﬂher

demofdt & ce‘?ﬂmoefih&%?&gpalwaﬁﬁre%ﬂ%'dhﬁexﬁ%ergﬁc MRS dinteits may be
I nactivatio I ve, attenuated virus conpaosi t1o

betteriundénsidod §y réfatenooto drieror tredte bHthese drawinms mecomanatian w1th the

. C osition incluyding, but not limted to, one or nore
detaﬂiffég)séﬁlﬁ’fl%ﬁ§e§@dgﬁéel r nore saccharide or polyol
agents, and one or nore EO PO bl ock copol yner agents,

[0002\6111er ei IFig. D P QRPRSH ek &Ap BCKiSB SRS dMBHEIMBAL AinREiOs
degradation of a |ive, attenuated virus. |In accordance
compeyiiionstiaetsstinertho diehisiny ef aneexemplasp Npyas IRENA BRK: 53 flevidrs, in the

Compgsnefonosr nore one protein agent of serum al bum n; one or
re sacchari de agent of trehal ose; and one or nore
EO PO bl ock copol yner agent. Additionally, a kit
[0002Cpnt errpﬂn@tl&dpﬂewn&l an ¢x@ynplasy gheph of adinetie aoalgsiobf an exemplary
norelive (g nuat ed vjruses, incl ud| n but not
virus, DEN2RPK 33 flavisiny, for viel inaggyation ais’ %d? SREQMSrrmplary
compiiggdovi rus, Filovirus, Paranyxovirus, O thonyxovirus,
BunyaV| rus, Arenavirus, Retrovirus, Hepadnavirus,
Pestivirus, Picornavirus, Calicivirus, Reovirus,
[0002Bhr vov Figi §,represents an exemplary histogram of an analysis of an exemplary virus,

DEN-2 PDK 53 virus, stored at 37°C for 21 hours. Values are expressed as a percentage of
the viral titer remaining after incubation relative to the input titer. Formulation percentages

refer to (w/v) of the respective excipient.

[00029] Fig. 4 represents an exemplary histogram of an analysis of an exemplary virus,

DEN-2 PDK 53 virus, stored at 37° C for 23 hours in different compositions. Values are



Papovavi rus, Adenovirus, Herpes virus, or Poxvirus. In
certain enbodi nents, conpositions herein can include
W@ e@bal4ewse as a saccharide agent. | n accor dancRCTU$1908/059472
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titer. F127 as an EO PO bl ock copol yner agent. In accordance
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be about 0.1 to about 4 percent (wv). [00025
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are included to further denonstrate certain aspects of
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m003ggtter¥3%3 @E ; by r gﬁgﬁgﬁgg) o onﬂpggbﬂ%?%éb t 2@85
DEN-@PAYK A viris aéwanﬁtdzeﬂhw mwmmmumeﬂ addidfesmt fqutmiubations.

resent ed herein %So resen

0
Valueg pE PERP S isgic 250t e P Piint %@Paaheraﬁ??e&aéhaw cycles
relativeQBRRSInphafsy. f or testing the stability of an exenplary
Vi rus, N-2 PDK 53 flavivirus, in the conpositions.
&00027 Fig. 2 represents an exenplary graph of a
[0003R] net i Figarfarprsbantsom exgmekergraphywl gikingsic apgxsis oppkegmplary
f [
virus, QIR S R el Bl PR 0 h s At D ho s or
viral 1ﬁxceivph@wt2|5|° st Ogr sgvenfl waskestaimsi s of an exenpl ary
virus, DEN-2 PDK 53 virus, stored at 370C for 2 1
hours. Val ues are expres ed as.a rcenta e .of the

[00033] o) Fiig- Srreprssraivahgenlasy gm&&éat nsic aBf éﬁl? gEan gxepmplary
virus, 'D'EN‘Q ﬁDK%@/Wﬁ%%ﬁhé&@a’?ﬁﬁ&@ rlh@fgﬁéusr é?(fe 1drQ céMhsiti s for

he respective excipient. [00 029] Fig epresents an
viral 1ea<cewptlm #t Koy severalfweaks aftahy.si s of an exenpl ary
virus, DEN-2 PDK 53 virus, stored at 37 C for 23 hours
i, different conpositiaon S r as_a_.
1000340, o F5 S Hp SRR Cispiry Pt AR R R ntard vius.
DEN-2 POIR3B ivirids [ leatylopRiliz@tidnhia viaflpid extehipﬁel’ry compositions. Viral

inactivation was assessed as described above after two weeks at different temperatures.

DESCRIPTION OF ILLUSTRATIVE EMBODIMENTS

Definitions
[00035] As used herein, “a” or “an” may mean one or more than one of an item.
[00036] As used herein, "about" may mean up to and including plus or minus five

percent, for example, about 100 may mean 95 and up to 105.

[00037] As used herein, “saccharide” agents can mean one or more monosaccharides,
(e.g. glucose, galactose, ribose, mannose, rhamnose, talose, xylose, or allose arabinose.), one
or more disaccharides (e.g. trehalose, sucrose, maltose, isomaltose, cellibiose, gentiobiose,

laminaribose, xylobiose, mannobiose, lactose, or fructose.), trisaccharides (e.g. acarbose,



[00030] Fig. 5 represents an exenplary histogram of an
anal ysis of an exenplary virus, DEN 2 PDK 53 virus,

waer@eet7ad 37 C for 23 hours in different conpRGI/UBINE059472
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Iral 1 nactivation at over sever
W@uﬁﬂDOOSS] Fig. 8 represents an exenplary graph of a
kinetic analysis of an exenplary virus, DEN2 PDK
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or no sélsmeﬁ%étgnﬁ @f gisprse Wish GAMIHEETCAERQAN 4™3b and i ncl udi ng

plus or mnus five percent, for exanple, about 100 nay

DETARAD DESORIMPIONS 105. [00037] As used herein,

"sacchari de” agents can nean one or nore
nonosacchari des, (e.g. glucose, gal actose, ribose,
[0004khnnos &) theHalhmwing Seqt@ma%rioug/@@g@larm icomppsigens and methods are
ar abi n )a re.di sac ide
deserBfE RS0 e RGugts FRUTAET BIRMI TR napiiog in the an
that pEiefiting Bicos@iout abABRcEBes wlr@!ﬁnﬁaﬁe erﬂ%l@'ﬁlﬂl@hﬂ&%ll or even some
actose, or fructose.), trisaccharid

|
of thespegiBo detaileythenskhereral huz ratherdhatisanessiations, Bees end othgrespecific
detail® fna? lﬁg ﬂ{odﬁ?édytﬁ%ru% %@utgle egﬁ%jr Iﬁ&ﬂa %&a rﬂl Q@Iﬂe cﬁslég,l v%lfj‘lghown

cycC 0ose, a opectin, starcn,

extr
methogle bl cahpgraadehanotdesn idldedliwge,description.

[00042] Stability of flavivirus vaccines has been assessed for both the existing yellow
fever and Japanese encephalitis live, attenuated viruses. When tested in 1987, only five of
the twelve yellow fever vaccines manufactured at that time met minimal standards of
stability. Subsequently, addition of a mixture of sugars, amino acids and divalent cations was
demonstrated to stabilize the lyophilized vaccine, so that the vaccine lost less than 1 log of
potency after incubation at 37° C for 14 days. Stabilizing lyophilized formulations for the
yellow fever vaccine have been described (see for example U. S. Pat. No 4,500,512). U.S.
Patent No. 4,500,512, describes a combination of lactose, sorbitol, the divalent cations,

calcium and magnesium, and at least one amino acid. While this formulation may help to

10



mal t ool i gosacchari des, glycogen, chitosan, or chitin).

[ 00038] As used herein, "polyol" agents can nean any
waeganigar£ohol (e.g. mannitol, sorbitol, arabiP@I/PS2008/059472
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etail various e VIOUS to one
vaccigkislub@ld in the art that practicing the various
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f h
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exl st
compdspan@skided (c%rgwdtint dnd 5% yc&blt@lt dddediad fabiMidis)SESing Wes
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stablhggréctlhﬁ NBCGRENIS ﬁ}é}ﬂh&p@@ and thleﬁésl st@lqlerét 8% farshleast 1.5 years, but
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ture o am no aci and al ent cations
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attenuabéﬁﬁﬁ'v rhg e é?)’h%sﬁ‘f‘oh?fb? staBlliAdpeo8ll Ry tﬁl@\dggraé[ﬁfo%' dF9apanese
have been described (see for exanple U~ S. Pat. No

encephalBBor&a@templagd. Pat ent No. 4, 500, 512, describes a
conbi nation of | actose, sorbitol, the dival ent

[00042]Slt ' ONRto formulation for a live, attenuated flavivirus vaccine has been identified that
provides long term stability of lyophilized formulations at temperatures greater than 2 - 8° C.
In addition, no formulation has been described that prevents loss of titer, stabilizes or

reduces degradation of aqueous vaccines for greater than a few hours.

[00045] Formulations for other live, attenuated viruses have also been described (see
for example Burke, Hsu et al. 1999). One common stabilizer, referred to as SPGA is a
mixture of 2 to 10% sucrose, phosphate, potassium glutamate and 0.5 to 2% serum albumin
(see for example Bovarnick, Miller et al. 1950). Various modifications of this basic
formulation have been identified with different cations, with substitutions of starch

hydrolysate or dextran for sucrose, and with substitutions of casein hydrolysate or poly-vinyl
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cal cium and magnesium and at | east one am no acid.
While this formulation nmay help tostabilize the
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n rooﬁl & 'plefra% [ ;01%({1{’%1 \g" o%l,%zl{[ b? eg HE gm% gl%};)g(ﬂg‘beh{g,e 061r11§051t10ns

conte@pla&éd‘hetﬁiﬂ thsstalilizg ofduce dperiatation ar&ﬂdr prOvehayticatatdh ofaqueous
As with the yellow fever vaccine, the reconstltuted

live, a\f/ts%l&tffdewraé pmtswéﬁb% 281§ qrainde apRROU &7 ° bnlCpmpopigigpsand
rnetho?lg éigs?f&@%& RARAah %cﬁll_l‘g&tégﬁ §t81ra§§ @ﬁﬂtﬁl \Qlaﬂéhve}(}aﬁﬂi &hmiftlstration

n certain e ment S ’herein, attenuate
of virdllvavéinessn vevealspeiomgd asden demsloped r@gtwbl lizing or
reduci ng the degradation of Japanese encephalitis are

nt e ted. [[00044 rmul ation
100043 o Bl SbgURTR Ay S 0 ks e £50 B e Yira
vacciis Qyd 1@t Rg, | RD Hott I #hild dStb aPicbinkVir@ks [ &/@Ppollo %ﬁfﬁ foot and mouth
fornul ations at tenperatures greater than - 8C In

discasgdidrus), bmlicimaguses {ea AB(SWthésalweféth:i@ﬁf@tlpbmﬁrttmtls VH'US)

revents loss of titer . stabi es .or ?
Toga\gruses L SYKIOL Vlfu&utélg Sgﬂung grécleﬁlel%lzt VlI'U.S?Sé cini n%ul%lg 1ru§ rubella

virus, fm;lsg Rivel 0204 5])V1|1_19 disdthad vies hbe l’ch@bﬂaediruls) Veavivifuseyeat, Gtﬂ:ngue
viruses have al so been descri bed (see,
virus, West Nile virus, yellow fever virus, Japanese encephalitis virus, St. Louis encephalitis
virus, tick-borne encephalitis virus), Coronaviruses (e.g., human coronaviruses (common
cold), swine gastroenteritis virus), Rhabdoviruses (e.g., rabies virus, vesicular stomatitis
viruses), Filoviruses (e.g., Marburg virus, Ebola virus), Paramyxoviruses (e.g., measles virus,
canine distemper virus, mumps virus, parainfluenza viruses, respiratory syncytial virus,
Newcastle disease virus, rinderpest virus), Orthomyxoviruses (e.g., human influenza viruses,

avian influenza viruses, equine influenza viruses), Bunyaviruses (e.g., hantavirus, LaCrosse

virus, Rift Valley fever virus), Arenaviruses (e.g., Lassa virus, Machupo virus), Reoviruses
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for exanple Burke, Hsu et al. 1999). One conmmon
stabilizer, referred to as SPGAis a mxture of 2 to
wagmeuwsrose, phosphate, potassi um gl utamat e aPdI/0SH08/a59472
2@6serun1albun1n (see for exanple Bovarnick, Mller et
. 1950, rious nodifjcations of thi baS|
(c.5. BRPALIRY i~ TP GOB T b AT BEbend 4§ BicF PRl virus, fish
pancr@a@fc'n%&%ms%ﬂlg‘) RUBSTi sk ¢ (e%n SHW 1SV ShHirY .9t Oy Sl @, 8bvine
dextran for sucrose, and Wi th substitutions of casein
leukemyedvinisy hne lrmmup@de\ﬁcmmx/mw rfeimed@wemﬁzynms,enw mammary tumor
|on se h. ze el at i
virus WA ipRe Bl iRk D B30 YR L8 0Pl Bl harus B.
canindBatveN¥ind| felidd Panleki@pervie MirueHapbidvikisds (€U $andhlpapillomaviruses,
reactions in I mmunized children and could be a cause
SV400$O%R:1@4PHM@1I@@@&L Adppeyisesce (ent Buman eiene‘aﬂen ganine adenovirus,
t
bovmg age]n%\f%g; dﬁ%ﬁ%w{’tﬂf Léﬁeﬁs n\{ltﬁ}l%sl glﬁﬁi% uénlg%ses
variccblerzopnct anamfedmeuﬁ bovint ﬂilmcﬁfa%heltlﬁ)ﬁﬁdsﬁhulﬁﬁb ogtonmepilsvirus, human
hereln dlsclose conposi tjons that enhance the

herpesyiig i0), 3¢ PORVIEWES 618 r GHGER RV WP GFEES. GRECEPN PPXpdLus, skunkpox
[ t in the
virs D B P e A B S Fer o1 n
provide stability of aqueous viruses for up to 2
[00048bur s; ThpsashilBdrodresyrt wil tegoghihotheiscoampsigioaaveformhlan hdrein

relate AP oo M bro Rt by TR DGR bR SlesTig ture

passa%e dasdrn @ AHéorpordB&Ko OhuldBbRs indhfeblioRRMHes TBRMe genetics, other
amaauue(e g. 25 0. EMmmnmﬂSCOMGMNMG

recontbéirast RNgY ovRé& mmp@ats@u Ipiradﬂét@m Basaotkilied ipylkg art will recognize
that o@ﬁ}a %ﬂﬁ%{l&%}%é /rélﬁlt% t{) v n% éﬁ% ant%ered (&& ﬂr@s% a%n% er proteins or

or el eva ures. n cer

RNA areheiihdy®ot sot liegrgdas, rE:d:cﬁﬂlSmJirﬁ TRNVIViosds, &halhlbimaﬂteadeﬁ@sdﬂﬁs&s,
deterioration and/ or prevent inactivation of ) )
reCOMPERPHPRATEYSES (ﬁéomhtn@efrmgpeausw AeGONHYBRIG ed&n0r a8sciRgRg viruses and

reconfgﬁgégg{lﬁéﬁ Ak C%Jc'h%'ﬂ%se(sqn%r béa&%Htas 9Reci forj 1ﬂfeg{1&?srdlseases

s, conpositions contenplated herein can
vaccigis abirtatoacolpgidulocenditives,iod vatisasto armd»doce qa«pease ptoteins or RNA

i nactivation of ueous |ive, attenuat ral
(eg, gw&ﬁeﬁgy,épﬂ%%é%?h%@@y, Y MG L FTPYRT “Shtinliphoy RA therapy) o
treat YRGS tions and net hods dlsclosed herei n can

facilitate the storage, distribution, delivery and

adm ni stration of viral vaccines in developed and
[00048hder aewnmgeblommgm@n@mqoemmw]le@nmn CentaIaINeEY PTe Fiuses

i ncl ude co tions ted vi

with rnern%)rane enve es L& genvgl'lotpecri1 8%ruTesﬁ]ttt Lf‘a%avnigs IEIaV1 rus,

vacclines in tornaviruses

Cororfa®irgs, Rhabdlds@mvl Filesiru$, Patandybviroy tOr tidng&asus/ IHuﬂ?éwrus
Caliciviruses (e.g., SARS virus, and_ feline infectious

Arenayips.tReiioyi1es. Vlepadnavirgy dlarpesgesor Roxyirus Enylies. snerteia,
embozrh%e ﬁ?claéh{f)%sﬁgﬁsewhﬂlh bh& oV an%éSé?l%eloiSQd KNDOVRYRs ¥t 5o gavirus,

Flavivirus, Coronavirus, Rhabdovirus, Filovirus, Paramyxovirus, Orthomyxovirus,
Bunyavirus, Arenavirus, or Retrovirus families. In other embodiments, compositions herein
can contain one or more enveloped, positive strand RNA virus of the Togavirus, Flavivirus,
Coronavirus, or Retrovirus families. In certain embodiments, compositions can contain one
or more live, attenuated Flaviviruses (e.g., dengue virus, West Nile virus, yellow fever virus,

or Japanese encephalitis virus).
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virus, Ross River virus, bovine diarrhea virus, hog
cholera virus), Flaviviruses (e.g., dengue virus, West

WORM0e/0H7Tus, yel | ow fever virus, Japanese encePtiEUB1008059472
virus, St. Louis encephalitis virus, tick-borne

cephalitis_virus Cor o aviruses .. 3. wuman .
100055, 5naSpmgeabof OB ROpE  fmaoyat f%ﬂ‘feemtw}ugted viruses
in aquéblidhe)ly oﬁﬂ@i&@%ﬁﬁ U$RSsc(sRilBd in IRRIERIIMIcES iz MBS 6Hh@htions that

StOﬂHtItIS viruses), Filoviruses (e.g. rburg virus,

iImprofFp dleamah \rucaé ytabibigy arrymewm frsezs- t@lewgnactlﬁ‘etam \eél wnpre;, products

that avq],qblé é)ow %rggp f retz% :dgeigh%gﬁillze ﬁn}@e (ak% #@HZ Rnown in the

art. A@teﬁ ERBRstMitidHS sudhl SREBRIIAREShcolhdslsh be ihAsH6a by aUSEiSty routes,
human i nfl uenza viruses, avian influenza

mcludmgr, %yte@,ot lmgjtadrie intradeined] zldnwm%@g) subpifayReVS pdmEystration,
s LY S LG Yabs b P R R

adminigtratisn., AR&@M‘tyr ofskesices gre, knhthllﬂ theedifor dalesry bfltiveRaccine
r ot avi rus Bi r navi r uses i nfecti ous bursa

includjng, hat ngt; 1%*6}9‘&9@@88@ %n%@@ﬂ&wcwrb Gercadmegdie ﬁ@.@égstratwn
o bt otaot ki, SR B ARA) Sk i
delivevy,rons¢rorulymevdendetaeyy.t unor vi rus), FbpadnaV|ruses

(e.g., hepatitis B virus), Parvoviruses (e.g., human

rvov ani ne rvovir s felin nl euk
000sF T 0 ErtBgan (hodSe Bl dModsifiins cimitPeBTR0f pgRE
attenuedd QiruB@V (b 8cseABEd AHRBVAndUSARIure 08 8AOM hbRaigH Mobcular weight
human adenovi rus, cani ne adenovi rus, bovi ne

surfacgésang qngr ngm erqwn&mé\nmsmi@lcal amep@ble\hufﬁes el qestag |
e

ernboglae[ﬂ?s cc‘? u;ggjsgggéls %Iécrl r(ﬁl ﬁ%tta\r{rg{é{gﬁﬁ? Itegf t\%/ ?1% §)¥ rg f"\% attenuated

viruseSydrn gadro Yighuselcbuliranciper uefavtaiity Sorfe)or nevie pRmem, fati$ @fc or
(e.qg., vaccinia, fomApOXV|ruses raccoon poxvirus,

more gy ey it & 8hysiplngiedl sesamaledufswpox virus, muscul um
contagi osum virus). [00048] Those skilled in the art

(0005 | | T #E0GEE &fbddibn S UBRGRToRTSuUonli BM SiSmB R molecular

late to viruses that are attenuated by any nean

welghlt ﬂmifamhnmﬂgthbuncm@ie th¢ thetred stabjlitg of live, wlttbmuaeeqosawag eSurfactants

reassort nmen |ncor of, mut atj ons i nfectli o

o
have BB AR rEo it VR o RloRie TrZhl B Ruiflo bt S @uch as

glass PRI (Red fBF &xipld BuARdHbd kl. 19905 eHSK bV dretbrialh drii§dihbnts herein
wi || recogni ze that other embodi nents relate to

mcludﬂ higlswelechlar waight snfichatsreith saonewpised dieghymatahpropertics of
wite SRR iRl Ayl Diopt s Ry Tk EC:hEAR sppalymers can

includeat6ukR o polly cthobye biisie $-CHEEDIbidBdftaté CEOPMId pisi@Sropylene oxide
reconbi nant adeno-associ ated viruses and reconbi nant

(-CHh &R JEOdepigaaed PQ)c hhe, PP ek Geaypeplankedsly e ]@Qé’é‘i’%:@ a EO,-
POy-E;(gXL Ia@%&ﬁéﬂto 4t diFERG %81’n8¥1?&1? 'm{;‘f}lzir('ié) fitd SRLKO E@oéo%oﬁglllt 18

ons, oOr viruses t Intr express prote
hydrophoth®yAverall hydrophilicity, molecular weight and the surfactant propertles can be

adjusted by varying x and y in the EO,-POy-EOy block structure. In aqueous solutions, the
EO-PO block copolymers will self-assemble into micelles with a PO core and a corona of
hydrophilic EO groups. EO-PO block copolymer formulations have been investigated as
potential drug delivery agents for a variety of hydrophobic drugs and for protein, DNA or
inactivated vaccines (e.g. Todd, Lee et al. 1998; Kabanov, Lemicux et al. 2002). At high
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(e.g., gene therapy, antisense therapy, ribozyne

therapy or small inhibitory RNA therapy) to treat
waele@onters. [ 00049] I n sonme enbodi ments, conmpoRCT/UBINGS/059472

herein can contain one or nore viruses w th nenbrane

envel o .,_envel oped vir e of t ogavi.r
conce F%ﬁlﬂnﬁ%@& anﬁwelé?g RFHBAY S'%Jgher qul%fgrge ht EO-PO
block'c P@%&?%&f&%l‘[ll{ﬁde@tr@x%%@‘gé‘i’dtfoﬁsfonﬁﬁfgwg’él ¥ &he téhﬁ&@ﬁﬁké Hercases.
Retrovi rus, Hepadnavirus, Herpesvirus or Poxvirus

Gel fofraativn atshodyreraparetaras peristiseartls EQrsdiock ovpplpoer geilnto act as

re env ed es. of th r
a dep gl e Ry SrRE T IO 1SS o ghibl GORRYL Sifithson ot al
2004)Pas addiKey,idub $o th@[rtshﬂwm\ﬁrép&mesBthey@ydlyrﬁgns hAY EP&YiI Ustt$ in
or Retrovirus fanmlies. In other enmbodl nent s,

adjuvess fipjonsilationsandes n smeksiiieran tenienllyraepked eresms e galo pBig, EO-PO
block E?@dl&ﬁ%& L gb%h%’w'hlfg a&fe {ﬁ@ “70%98\511@ H?nml hle%lér.lg ?nrgi to seal cell

rus, ronaV|rus rovirus
memlgaic after @tiaddn O’Eﬂbﬁrommﬁ&nédlﬂIG deasgecont ai n one or
nmore live, attenuated Flaviviruses (e.g., dengue
Nile.virus, %§IIOM/fever Vi ru

t
l0005§1apane§%0%ﬁ%@a‘mﬂlmﬂﬁ§ ACEiE FOTBOVETY °8p &@%t?&a OFBIS
surfaddBft v ih hRI&LEr WRiIFRBPSA( 6tcg}§at&o fn 4 bMBin AhbSRHREE gne salrfactant

viruses in aqueous or lyophilized form Those ski
is a ngmionfve hadrophilit )| pqlm(ygtdw]pae-phb/prlmpnﬂbm bloels cqm@tmer (or EO-PO

rove .ther Jr sta I|t revent . :
block PRSPl e Gie bty W E® et arvpiagnd deivery
vehiclR§ Borlih ik ted PORVARS Stoteld PRERE b BF’IAO{?acbﬁﬁ@ﬁ hhdit gRdo R&ent
prepared by net hods known in the art. Aft er

inactiyasion s eilivaivitemis noyenticipaied ini the arty fre paréisulemgmbediment, a
formlllff‘aqunrbaﬁ E?ﬁt&‘ﬁ o%% of moiL F%t IydO mp8 g'x?e?sa 1tH%|n90cie ar vpeqéhtu%gtS,OOO or

ntraderm ni I on, cut an

greateddM further @hbabimentst doaiposicioh@canaid oludé ﬁltpsazmt dnoRO-PO block
|ntranasal adm ni stratian, Tgulnon ry adn1n|strat|on or
copolyngy Plyemicnf s¥/rostlganic £ 14 These il ledan theet wilbrogpeee that

modlfH&%ol?sre 5df tho 5ur?a%ka!n¥sega¥ 1 hérﬁi?c N?ﬁﬁ'd@ 20 1@9&&9@5\%& kﬁgfen{]é)&y

I nge and needl & I njecti on ur cat
essenninékyqum\abhmt surﬁatctaat pammeeschne mrside&td on by intrader mal
patches or punps, needle-free jet delivery,

trad rticle deli ero
10004L | Ve ybop g e R RO RASRE e o ts et difgnusted
viruse8 061l o tnhd1e s@ffa@difes £1d SHRIR rhdr¥ Broddih€ NaleRtlin\eniiéARBet @S protein
descri bed above) and a mixture of one or nmor e hi gh

can beypyl dbumay. ey tbusuin is@tcanittee mast comeay pratsins ip vortteirpts blood
and oy AR R, T R R A a5 B B BR  siebet
66500 CH@H&n §Hrurﬁ’ﬁ[‘tﬁmhlh vendtglywabkdhed and has a single free thiol group
implicated in some of its myriad binding activities. Serum albumin is predominantly o-helix
with three structural domains, each subdivided into two subdomains. Albumin is known to
specifically bind a variety of molecules, including drugs such as aspirin, ibuprofen,
halothane, propofol and warfarin as well as fatty acids, amino acids, steroids, glutathione,
metals, bilirubin, lysolecithin, hematin, and prostaglandins. The different structural domains
are implicated in drug binding; most small molecule drugs and hormones bind to one of two

primary sites located in subdomains IIA and IIIA. Due to its lack of immunogenicity,

albumin is commonly used as a carrier protein in biological products. Since the protein dose
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viruses, one or nore high nol ecul ar wei ght
surfactants, one or nore proteins, and one or nore

W@ 20000tk at es, in a physi ol ogi cal accept abl e PCF/U82008/059472
[ 00052] I n other enbodinents, conpositions can contain

or .nore hi nol ecul ar i ght .surfactants that.
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n Fby et 9" %%QQ%f kaege ceﬁta?*t 1 ntsf |0 and
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( Iy
e SR R RN g % RO Ry
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arrangenent. Since the PO conponent is hydrophilic and

e EO co onen s hydr opho over al
[OOOSH/]d r opht port L‘PA&W@E 1 Sgru%&gmm 0| b@ﬁ@r% & Ppmap ghether

mamrﬁilféﬁ%Bﬁﬂc@ SF cﬁ%c&ﬁesﬂ%eﬁ&é@@r BYmY @086, PeHi¥udPcn¥odifehf®an
l'ock structure. In aqueous solutions, the

1ncluCECbuB@nkaﬂtommn oopthicy heman pioldlicts ed ficcdsd endolder tomeduce or eliminate

es Wth a na of. hyd hilic E
adverg G Tediontsen Ttk SOy dus et 81 hiieat gt Bhisi Spciic or
cach dpBMi8Sag Bt QSbdAn aRRAS '%&cﬁ'ﬂles% YOcAAR] ! ASUNYinFOEEUnEf RO diRets, bovine

vari ety of hydrophobic drugs and for protein, or

albunim fsthoviae euodatse  Helrthier qynborieents.thepieteis.a reoggbinant human

album(llﬂ?gstggéaéﬁp Iﬂ?egﬂo%g é?ﬁ{a %o? fé}%%g)sg@ liecébfhbl ?&hﬁ%ﬁ%ﬁﬁ] Inh 'o? Bgrtlons

aln o

theredfh e ©uticy ofeigtdsidn@yRenb |11Q51‘1hﬁlﬁ@bz£ﬂteﬂm SISasWIalgae L{ﬂd[ﬁ[ @ammalian
reverse gelation, formng el as the tenperature
cell of (g animah py st a%tl% S%Hlya Ibeniper potirans thrseaficpn be

produgicglg?:fellltnftb%r gét)e an OaP &I?e‘ﬁlﬁcaqu%%wlég%cg eﬂ(@coﬁ‘xﬁm‘?&% h@lﬁax‘?albumln

vaccl n ery applications (see
produﬁ@i in&h@mmlr & Goesindat sysSm i hlmmmpceatedl here200ose kkilled in the art will
ition, due.to thejr. surfactant gfrtles t hese

recog%? MP@‘%H\%@“M@H SHRYIEHE for iy, O’F ARl %alember

of a nfAti-3Bn RIS DR to 'tﬁbut QRicRRA¥d @&ﬁleh@ed51ﬁﬁl§ﬁﬁ§s aiEGr ﬂl@hl%ers of
The "EO PO bl ock copol yners have al so been shown

the famgly db.gr @tfetopmtmul, vatachith Drnndieg piatgin serchfaroing ewmly subsltitute for
nmenbranes. after ra tion or, electropgration-ned ate

albumy HepEnPopions 31d d ithohy ARG, | Jae eigd In the art il also

recogfﬁ%@ﬁﬁ% ot R8ti &Rk ah 'B% lpde (OB uRin FPLE SH5HAGbAALS thM &) for

nol ecul ar wei ght of 1500 or greater.” In a certain
examldnﬁnduengnbmamtﬂﬁ\lémecﬂmgtogm byi posé&tmanslatiamal modification, by proteolytic

cleave}% %ﬁé %%pl%%&%)é% etfﬂxgeesrﬁ%stﬁgtlla/n%é%B raﬁgtléjuoerg]seto %ﬁb%%ﬁn that
provide essentially equivalent stabilizing function to serum albumin without substitutions and

alterations are contemplated herein.

[00056] In certain embodiments, compositions having a high molecular weight
surfactant, a protein and a carbohydrate in a pharmaceutically acceptable buffer are
described. In some embodiments, the carbohydrate is a sugar or a polyol. Sugars can

include, but are not limited to, monosaccharides, (e.g. glucose, galactose, ribose, mannose,
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bl ock copolynmer). Wile EO PO bl ock copol yners have
been used as adjuvants and delivery vehicles for

WO p@en1473t ed vacci nes, protein vacci nes or DNAPCT/US2008/059472
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reactlpft wshiamimy acdsead pgehcinac é" §is lpdveredycirgsactieity netyrimpage the
ted .| t
sebitg e S TR RS bR nari o or s it BBy de

stability RClkveS MRHUMIFE FEruSdd0 ISt dcﬂgltj' of @ERGdsk oy teelueee iis hibidity to
two conponents and/ or between the conponents and the

stabilige path thamembranss anheqad arotsiphof thaNERced st abi | i zat i on
of viruses in the presence of albumn is not likely

[0005§}Je to hﬁ Hﬁlﬁltef Qrﬂb@cﬁm%ntg,e&%@sitﬁﬁg Eénei'hclﬁﬁg Bﬁé & rn81te|F(5-PO block

copolymers, one or more proteins and one or more carbohydrates, where one of the
carbohydrates is chitosan, in a physiological acceptable buffer to provide improved stability
to live, attenuated viruses. In certain embodiments, compositions can include chitosan at
concentrations ranging from 0.001 to 2% (e.g at a pH of about 6.8). Chitosan is a cationic
polysaccharide derived by deacetylation of chitin, the structural polymer of crustacean

exoskeletons. It is a polymer of N-acetyl-glucosamine and glucosamine; the content of the
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proteins such as gelatin and |actoferrin fail to
inmprove virus stability. [00055] In certain

weeodi4tent s, serum al bumi n may be from a hunmaPCDES2008/059472
ot her mammal i an source. For vaccines intended for

human, use, particul ar enmbodi ments can .i ncl ude .human
two C%ﬁﬁ@fﬁrﬁ%@ep& tn g ﬁaﬁntp?f%@aai@a%@l-n H0e § Rog st allows
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is thowgle ¢ priognotomueesehalspentions Cirtysanersograd bind zndi freth nanoparticles

wit Y857 R o PR B Doy BnE plp Rt aetivery.

Certaidedd R Shertil QlcRoktRlt& tHas clitds &€ MR B MHve NatfRbated virus
al bum n. Standard net hods exist for expressing

stabiliteconbi nant human al bunin or portions thereof in a

vari ety of expression systens including bacteria,
ast i d i C .
ast, 1AL4a% Rbain 1d SEEN Fically incl
00034t 15493, by TR RB,C B U EARSARTL Bty e
physidlbgiceltf accaptable bpffod utlede skille@in the neeccogsize hmt avariety of

.chem cal ly synt hesi zed. Reconbi nant humap al humin . .
phymﬂP%l&%ﬂiye%PCPwaglﬁ@ggf_%remh i ﬁiﬁl&&hwt g9t 1@%?@%%‘@%8_ containing
phosphBEOTRAY, AGPs NEERES. bi oSS it} BEFLD kh&\en A the Witlak

recogni ze that other proteins can substitute for
combmbtensi of buffers. dx adglien, thdssskilled iisthe antetegnizsftha adjusting salt

Iti-gene fam.ly.. Due to their. str | .an

conce B dg e ar e Deicabov it frh yompot 8o By iy be optmal
for patéhtdal RnfifkORIH & Bmpvbitiand © preRinhel MghrRIEALEE Shd/@ pain at the

~afamn) nmay substitute for al bum n in conpositions and
site ofnickbes Elarse shipledieidic peradsoryvillTreppmizsithat|as gatbphydiatear t

1L al rec 1ze hfi ' dg_ 1o

cons bl SR AT PRSP R,
osmolagigohhdforinu2NAn t Bréur@ingibodiyicmosd buffeing Inaddiowih pH greater

nodi fication, by proteolytic cleavage and/or by
than 6cthisgortsmped: some iy ctteniried Yigsen (sg. AlRyTvaIuses At Wablcqt low

I ' , ti .
pH. I@f;ﬁtﬂi&tﬁ%ﬁ@&ﬁ?ﬁ;fgﬁolﬁ&g@ a!c@éﬂt 1804 LR BE B%losphate-buffered

i zing func rumal bumn wtho
salinegBBS}Y.i tuti ons and alterations are contenpl ated herein.
[ 00056] In certain enbodi nents, conpositions having a

[ gh | ecyl ar weight surfactant, a.protein and a ..
10006fl, 7o rara e Rt il cafing Sy ubbalish) SheRreampositions
that irRE&@s& Qa6 tPAY/orrBd 10 WBteBiFROGh BB IS attbMRt&aiRRRY dddtiéh to

~is a sugar or a polyol. Sugars can include, but are
having srdur¢cimreenageniciip aogiagehamingmegerie. Iy acyirdangs vith these
embofi 36, 25 Fans B85 GROAIR of PRELRRG S RE oy SRS allhrids
or pol§olIg a9&HRs; aiEloh®8EmotsSitipRhiohsalar lidht birGseantg etkicdbihese,
[ am nari bose, xyl gbi ose, nmannobi ose, | actose, or .
compesitiRe dreecapes ippqtiyaemeal the dye piscryated vaupod Berefoxs. CaBYR,

compgfs%!iénzsi c‘bﬁt%ﬁlplaqulf?&gin HA0e fRLLQE JdvRRE eRfio HUBY administered to a

subject. In some exemplary compositions, the surfactant agent(s) consists of one or more

EO-PO block copolymers; the protein agent(s) are selected from the group consisting of
lactalbumin, serum albumin, a-fetoprotein, vitamin D binding protein, afamin derived from a
vertebrate species; and the carbohydrate agent(s) is one or more of a saccharide and/or a
polyol. In certain embodiments, compositions can include one or more of the carbohydrate

agent(s) selected from the group consisting of trehalose, sucrose, chitosan, sorbitol, and
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pol ymers (e.g. dextran, xanthan, pullul an,

cycl odextrins, anyl ose, anyl opectin, starch,
w@elool7agosacchari des, cel |l ul ose, PCT/US2008/059472

mal t ool i gosacchari des, gl ycogen, chitosan or chitin).

Pol yol s can |nclud re nat mte manni t ol ,
mann’églr i £otan glo5HPF gy are?‘}gl?crﬁﬁﬁn{ﬂ&ﬁ n r‘?ﬁ‘ietr e & uC%(WP‘t”}ﬂ reaction to a
vacci, Ylfé' seRlm aBlidEPtan H%Odeylg’le&' Goh0d verRBlNES NS B?nﬁltb{é&o'

pol ypropyl ene glycol, and glycerol. [00057] In a
embogiarenise fibarthe socloveett as thosubidcatd. orienean bortheriembediments, the

O PO

carbofTRE AR 0 HalBR° 1R e TRh RuPELERnR. 205w PROTEfn afif is the

EO-POI&IR bl nted Plidhic F 2 7CBY doridlive M h@shiuaRa tvsral Hdceinadlco®Positions at
can be preésent at concentrations ranging from5 to 50%

least qng/ogrbohyyrateaagenias Hakalpwwe dn geredn {ige. afaynéed ¥ippd vaccine
I 0 t I
comp i eI In GRS st CLAMIAhL- M ronk v 127 HAGEL SBRAation i
from 0.0 t@AY @CT); an@amm aﬂfu@fﬁh sbticeasatiodfiyd 0alfi1abd 3&s (w/v) and/or the
organi sns that cap tolerate | ow water conditions
UEhMQ%HPQPﬁ“WHP@éth%@W@§‘Gé 0?% 6¥{%)-ose. Trehal ose has been
shown to prevent both nenbrane fusion events and phase
Pharihédtitichi @0mpb&iibnéan cause nmenbrane destabilization
during drying. Structural analysis suggests that
trehalose fits well between the polar head groups in
[00061] p| d Eynt@ylén@ts ereingiroside écprsadnpmety@tmnsofd@na?p&uﬁans wrsubjects in

ekns du S h t at
e R T T e U O
"biolo@ally deRPaEbla fbﬁﬁls@lu@@ie f3f efalsetibs ia v@lws'a@qh@dnlt @eform of the
consisting of two glucose nolecules in a 1:1 |inkage.
activerygent - & rlﬂeve 1atirnwtﬁ<g Aijes campardianse thasmbpdineats to g administered
in wh\r}m&g %%;am&g(ﬁ% %gi%%%gﬁ% n t%veﬁ%té lrf‘fﬁfenﬁlepab}aytl QH’ c%@%% 'tlYee actlve agent.
Admiaetrationt of areigrapopicaiie abﬁl@ arhaunitloif Z]llen'gle&fpélﬁﬁi ccmflp051t10ns is defined

trehal ose on proteins. |n certain_enbodi nents
as an moygt sﬁf ety @%sgg%& ah forperiegs pf \tﬂale BRCEISANAefFhicve a desired

Vi h [
o865y EL B SGHIALI Bt UK, T, i ki
factorprsut:lmas]sth@fdlaem sMatcuses. seE(D@ﬁl;B&{eighu dfutht hedividual, and the ability

odi ment.s, .conposi ti ons can one or
formmu OB b ! CSTET P DAL B TS ee rHima RS g dusted o
provid thEBpEmeRAtheBy&iRt&poniher e one of the carbohydrates
is chitosan, in a physiological acceptable buffer to

SYOVIde |nproved stability to live, attenuated
[0006¢] r usedn spmc cmbogimersprheINASHIos, (e rAheENadctiea] chemical, protein,

pepti 2%5 (%5):{1( ee(flgﬂoa?rﬁé}ﬂ%)% c?? %b {’n @Etgé%las &Wg@gget{léﬂ MAnd9L such  as
subcumbd)uml idtravenous, by oral administration, inhalation, transdermal application,
intravaginal application, topical application, intranasal or rectal administration. In a more
particular embodiment, the compound may be orally or subcutancously administered. In
another embodiment, the compound may be administered intravenously. In one embodiment,

the compound may be administered intranasally, such as inhalation.

[00063] A compound may be administered to a subject in an appropriate carrier or
diluent, co-administered with the composition. The term "pharmaceutically acceptable

carrier" as used herein is intended to include diluents such as saline and aqueous buffer
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pol ysacchari de derived by deacetylation of chitin, the

structural polynmer of crustacean exoskeletons. It is a
wolet77Hf N-acetyl - gl ucosam ne and gl ucosan PET/USI088/059472

content of thetwo carbohydrates depends on the extent

cet | ation. E ositive charqe al l.ows it
solutighs. pfqage B i VY en ?gaéiaﬁglatef% Bt o b i rgtitoneally.
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onucl eoti des n.used i.n_non-viral gene

contaff 4 ERFGARY DR AR R D i Tatonet r at et hat
chitosan increases live, attenuated virus stability.
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contaﬂtﬁﬁﬁﬁ@ ia€@or B?hl%bfg%hisﬂﬁ 2@h tas etﬁ@t%ﬁﬁ‘ taﬁétﬂ,uggls The phg@haceutically
physi ol ogi cal levels (e.g., saline or 15 M total

acceps@let Jarrrey cdre bopt sorednt foo rdlqoarsem mediunadentaingtg; doti oxangfle, water,

0 ions t eve t cellular da e and/ or in at
cthangip BOIGR B SRemh R BRI pritilet el or e T e e S Tid g col, and
the 1il¥)! dndr E@BIR IR tulrE2thec RS T, CBIRRBY A R §itye SNCENIamtd RS for example,

i ncrease, salt concentrations can be decreased to

by thayescrsf aicraténg fugh e Freitbisnby theimgintepanchef therrramizad ranticle pize in the
case o%% ﬁ%é‘ﬂé{%ét algg%g/ tﬂétenste rfg)LtMt?r ing media wth pH greater

sonme |live, attenuated
V|ruses (e.qg. fIaV|V|ruses) are unstable at low pH. In
[0006& ot heSte@ﬁdijiédﬂaMé sol@ﬂit}tﬁio@h(bgip@@iak@d acmepipabitiag bufifectompound
can be phosphate -buffered saline (PBS). [00060 S?
in an| gnyQunt a"t"tﬁe ﬁaa%p@aomatf‘awl\y%c% ¥iho s OF 14 6PiaDIRalQn [t ingredients

enumé e%ﬁ%'b@vec QURAIrLd, %‘l%v@&ﬁ%y LBFEAfSE stability and/ or

uce déterioration of Iive, attenuated virus in
addition to having reduced i nmunogenicity or are
[00066bn- i mtdpeo demiwatidng selgdarsdande a\dnumstteteese agndrodi penpaible with

sitjons can in g
the dcEREP BPmybFER o5 B RF 8% Wi Rl SR G T Tgpmtasions
are ea@ﬂy edming§cria® i 6 Waalbty Wi ddbigestafrhaGlainh$the ef ijdchle solutions
onposi tion decreases inactivation of the live

descrlh@d abryat deisvdontesnplatpd that slow release edpsules vessi-cl gpes microparticles,
and tﬁ: Plge E&‘t{ A& % {egl{pgo%dhi%}[ %dﬁl%gyt&%gg @%ﬁos‘?@or{s%%lh.o?hé@q %rtlcular

ere
aqueous solutlons are especially suitable for intravenous, intramuscular, subcutancous and

intraperitoneal administration.

[00067] The active therapeutic agents may be formulated within a mixture can include
about 0.0001 to 1.0 milligrams, or about 0.001 to 0.1 milligrams, or about 0.1 to 1.0 or even
about 1 to 10 gram per dose. Single dose or multiple doses can also be administered on an
appropriate schedule for a predetermined situation. In some embodiments, doses can be

administered before, during and/or after exposure to a virus contemplated herein.

20



subject. In sone exenplary conpositions, the
surfactant agent(s) consists of one or nore EO PO
wWhb@ek14oBpol ynmers; the protein agent(s) are sePEDUS08/059472
fromthe group consisting of |actalbumn, serum
tein, vitamn D bindin

bum a-feto te
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reaction to a vaccine, the serum al bumi n can be
mixtuggsCoy@mning bmagtiveingelica & hpeeicest B5% 19 Wharcterably 1% 2%.
enbodi ments, fromthe same source as the subject (e.g.
man) .
1000637 ork B o RTRGATE RS Sorh 6, GARRORY LK GG Mr cxampe,
pharrrsiuelftaal gntcagemhnmitol laeto&f}sﬁ@:kblmz{gnesiomoitwmte $ddionisaeccharine,
F127. In.sone |live, HEe d viral vaccine

cellul@s&nﬁggp?qugﬂ §arahonptg £ % arh (9%%”’1 gpg)oggg(mts, jagal pharmaceutical

compbdi@hiR! @8 Enclhd SEHER 'd'ﬂuéﬂt\b? asHISNLREBE Mrfid! oVAEGE bBnclosed in
conposi tions 1 nclude, the EO PO bl ock copol yner

hard d@|softohtlt gFlagy cewseleg ot m@ycb@m:oamtersmd oo fablefs; onm@y betincorporated

. m/v L.or ser n concentration fr
d“e“é’ it of 896" ?\R?ev‘} eta QFalt 'ﬁ%raP?lé‘r‘faﬂdB‘B‘éls@%thO&]e H{eraefPV% fompounds
may BedAcdforhfe@With & Opfa@&ﬁs il Mdod iRRRS fmﬁl%ﬂlhge@tlble tablets buccal tables,
Conposi tions [00061] Enbodi nents herein EYOVI
troch%dmmulgs,r%mr@,nsugpe%mp}o%ﬁmpmwgf% a@dbilfeb & Shclacomp051tlons and
I t r
eSS SaFOTIEILRLE, LT BULEARSAGY The percemas of e

compo@ﬂl@ismﬂdqﬁb}bafatmmy, bE @oiies, Beswtiricd ing rﬁle’ conveniently be between
dmnistratign in vivo' is nmeant a formof the active

about a?gf@rﬂboweﬁﬁ of threwveight ftha sl o4 nrelsradbbrpesices dpro8to ¢ Fee amount
):at n |

of aclP QBRI in R LRI Bl S BB FoRTY, LEH By o suitable

dosagt hen becodbtemedgent . Adn1n|strat|on of a therapeutically

active amount of the therapeutic conpositions is

defined as an anount effective, at dosages and for

periods of tinme necessary to achieve a desired result.

For exanple, a therapeutically active anount of a

[00070PMPOURH tA&YerMBddimafis Goltdiels kids FRCHRS with Uskthés dtecompositions
di sease state, age, sex, and weight of the individua

descrihedihergian. a‘Eﬁm]PQS}UGﬁlé endilixe VRS fqr@lugalﬂpm may bge@svided in the kit. The

kits c£n §1Q(9 {fﬁ ﬁuiena %#rftgtbfegp%l t’aﬁrgelr' al'lVe QR rﬁc@ dr\glq{s%lnﬁ%gltlgﬁs detalled herein

Kits

er apeut res
and obﬁ&&ﬁg]onlerbr&ﬁﬂfe a&iﬂhﬁﬁhﬂhﬁgﬁn&, sucbmp(lﬁhdrlamﬁ Wil ggents, antl fungal or
har.maceuti cal chem cal, protein,

anti-bacterial agents.

[00071] The kits may further include a suitably aliquoted composition of use in a
subject in need therecof. In addition, compositions herein may be partially or wholly
dehydrated or aqueous. Kits contemplated herein may be stored at room temperatures or at

refrigerated temperatures as disclosed herein depending on the particular formulation.

[00072] The container means of the kits will generally include at least one vial, test

tube, flask, bottle, syringe or other container means, into which a composition may be placed,
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pepti de of an enbodi nent) may be adm nistered in a

conveni ent manner such as subcut aneous, intravenous,
wh0008477400dm ni st rati on, inhal ation, transder nBCT/US2008/059472

application intravaginal application t opi ca

a cati.o ntrana tal adm ni stration.
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dﬁﬂ“@a@¥$@ﬁfda@€@sed herein is intended to include

di l uents such as saline and aqueous buffersol utions.
EXANMPE, Et i ve agent may al so be administered parenterally
————Ur—rntraperltoneally Di spersions can al so be prepared

in glycerol, liquid polyethylene glycols, and m xtures
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wat e [ I 0 n St
procty Ty BB et AT U W et R ERT By
apprea@ﬂeuhatmwha@ges R&H Bé ﬁfadérﬁyth@ gpdd:ﬁﬁdemlbddu@bﬂlts Gds@Sare Hid€losed
nposition can_be sterile and can be fluid to the

and Stéi(‘?‘%t?\ltn a IHgetor sEBiar g gsuiltryssiut fenarténg Gem the spiggapdisgendigrein.
be preserved agai nst the contam nating action of
gfoorgani sms such as bacteria and fungi. The
armaceutically acceptable carrier can be a sol vent
or di spersion nedium containing, for exanple, water,
Base gathhtyolf, DIPHARIDK (SBdtavestanyph Bquidiphaser ol , propyl ene
glycol, and liquid polyetheylene egcoI, and the
l.j ke), ;and . JThe proper . .. .
0007 7% o8 TR TR Bl Eorh TSGRy P RGRERES ju oy phase
was irfveSRalkdd1th Sé6Rtiaase WRE ltﬁlbhﬁthoﬁ)/thé Ibasmmﬁt@mmgﬁ 1PBK 53
required particle size in the case of dispersion and

paren@yvthqélely@@t%fst@@d aphosphase bt[fﬁxy@%@hnsﬂ’el?a $) at diffpisat ppsratures
was dét%h}f‘n &’Qﬁab‘f@g) b 085 %Qﬁﬁv&ﬂg 19&1 o‘l gﬁooffﬁfﬁr@tz' fﬁﬂK%ﬁ ?m a total
n olven

propriate’s
VolumM dfh) SmnlePRB was ﬁmnbatetaﬁm oml @cfrew mgplﬁxdl vedlt st dthenir @tredm

as re red, followed b teriljization
temp@wwi\% (r&lﬁﬁp ag ?MJ Al ddihons Qfé%ﬁ@éﬂ%%ﬁ#é}z%. léﬁltr@iﬂé &Cti“ﬁtyaW‘]‘S

deterrIRBA &Y 2 QQITRAE RE] @ga%ste I?)Verlay plaque titration assay in Vero cells. As
illustrated in Table 1, incubation of DEN-2 PDK 53 in PBS at 4° C results in an average four-

Exa

fold decrease in viral titer and complete loss in viral activity when incubated at 37° C for the
same period. These results demonstrate the relatively poor stability of the DEN-2 PDK 53

flavivirus in the absence of stabilizing excipients.
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t he dosage formulation and in such anmount as is
therapeutically effective. The fornulations are easily
wa@eawpnietrered in a variety of dosage forns, suRtI/EHS200$1¢59472

type of injectable solutions described above. It is
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PBS and theveH edivgled ¢ a@f@&mtatﬁln@%ww DpeHa bzlccy%ptlﬁzzr z%tospm o] the pH
of theot’ock sof%ﬁlnrll’l w%ts a ngtecli ?0 d ex1rsnlé|1{;e:l’]>r 8 %rﬁmm 1¥nts I;rxpere éﬁ? c1ed in.PBS to the
P8 V4 2UHRY éﬁb? Arfaceut real Of

final d&SﬁBéﬂtﬁaﬁbms inakhes Qw/\%t(llﬁblb'l 2). MR gERSdanoe &/ﬁtﬁam@fn%.thcﬁp dk LoNpfu of
saccharine, cellul ose, magnesi um carbonate and the

DEN-2HRK 53 yirgg g aﬁerﬁmeﬁmf:%m was agded to, Héﬁ#@é &pghy eaposition and
stored;agg@ﬁ]é'f&lbfépﬁo %oﬁelggzar%ji:ﬁ%@tlg{f Qifal 9% vllltg giieér Jras de'ﬁ éled by
plaquotitrstedrt inS\fueb Icel(g;e haddsoricalpsbohe, A Illlumyteb én Tabip2eths athbilizing

into tablets, may be incorporated directly with the
cffects glhePrprOsttioas e dm%?ln&l@&wlf?@r AhEATqUe capFHdNs sepmPArable to

previdd %xﬁ&&ﬂl&ﬁalc&gﬂﬁﬂég A5, hiAS, HOGRUROSREEL Milihs for exarngle

exci pients and used in the formof ingestible tablet
trehalpsecamd Ire¢omidiiesnt htmee kasm alapsinl (d45A gIwexé more effective than others at

[ : the lik
sabil RIS B SR e S B GO B eR e Teblge elo
reveal@d 1 @fcr@Géd MbiGARP HBEs off 18 cREELEMEATEnSldIB@HSA and
conposi tions and preparations may, of course, be

trehal gsgy i:fédbemmaln@cywdbm\ﬁ@ﬁa@rr@mgps I96 coyseisatipnalobthes@esxcipients. In this
partlckl)lgi? Gl % é@]g)hee V\Em%re e etctl%1 § ¢ ﬁceﬂtragonsoab% rl?‘%l (¥v/v) and

e anoun
F127 at concentratlons between 0.5 and 3%.

Table 2 Effects of different excipients on DEN-2 PDK53 stability when stored at 37° C for
24 hours

Percentage Viral
Formulation Titer Loss
PBS 100.0
10% Sucrose 99.9
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of active conpounds in such therapeutically useful
conpositions is such that a suitable dosage can be

wokialne Kits [00070] Further enbodi nents coOPCEUR08/059472

kits for use with nethods and conp05|t|ons descri bed
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[00076]

Exanf})ge

In the following illustrative procedure, compositions including multiple
excipients in differing combinations and concentrations were tested for stabilizing effects on
the parental DEN-2 PDK 53 flaviviral vaccine. Excipients were diluted to the indicated final
concentrations in PBS from stock solutions as described in Example 2. 1x10" pfu of DEN-2
PDK 53 vaccine virus was incubated at 37° C in 0.5ml of each composition for 21 hours (Fig.
1) or over a 48 hour period (Fig. 2). At the specified time intervals viral titer and activity was
determined by a plaque titration assay as described in example 1. Fig. 1 represents exemplary
results of this demonstration expressed as percentage of viral titer remaining after incubation,
relative to input, and as log titer loss in Fig. 2. Analysis of different combinations of

excipients, in this particular illustration, revealed that formulations consisting of a saccharide,
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Exanple 1 Base stability of DEN-2 PDK 53 flavivirus in
[iquid phase [00074] In one illustrative nethod, the

w0 b@paed776t abi ity for flaviviruses in |iquid PCEHES2008659472
i nvestigated. In accordance mﬁth this nethod, the base

bi | f DEN-.2 PDK |
o PR o SHBEBAE ST TE PR BT R (PRI g Tproving DEN-2

PDK §t §bsiligndt e @P%ﬁhﬂﬁt?o%s m&% ﬁéﬁﬂl&s%dF (oFaklde HEA hddthe greatest
one exanple, 1xl 53 virus in a

stabilizoigaffegts| &H@Xpﬁctdﬁﬂ}s rtilile @Bﬁ)mﬁtstammbgt@ﬁdct off thegerthrescaxeipients

was nfRRRES el @b of BEF afvsfoed v R RARA b Spibpudit sidpesting

synerg@iSiti bétvden WaS c i iehis Neghreye daxh dendll k@bilikesf @ wmg PDK 53
overlay plaque titration assay in Vero cells.

flavivirps was ebipwgd thyoqginihe synergipféqisaiviton 06&6[991%@@91( obgehalose,
F127 EI§§1‘ % é?lﬁd nS?@vte%eérF 1?[[&1 e%rl?aggd &9?'12 ?J %(agﬁ)?gseaﬁg 1 aﬂd 2

er ‘an 0Ss I h Vi
also 11Ih[m‘a’@:ahz&dh@§tatﬁﬁzﬁg feffécttdfehesmfmq@e/ml Dw/rHSAeﬁlgturem fisther
denonstrate the rel atively poar stability of the DEN-2

enhanppskb s therddifiog iof 095y nchitpsars i ebows that tah?l rpte Af N§a1 inactivation
when %%cpds% 5%8 E@Q{l‘ﬁrlgc)éi%'f g i sts)f%rﬁficaﬁﬁg e 7B g cgﬁlfab'ﬁtlons

ored at d| ent tenperatu
contalﬁlr@t&ﬂmaldse,lﬁ’i@7 ehd edf 4. BkanGdapinght a Hsgge@ﬁﬁa?tﬁlle $tEnb111ty of

AavivEReS A Y OBRER DNE T SUBORELAIVAEBA Car 61 el Fions.

HOWGR’QIe BSRr3Eabd hi Ei¥s.af anldiv %evddﬁﬁlon\@@é' nes O@G%/Iﬁﬁﬂ\’Mg 2N
he ar I'n one éxenplary nethod, PBS was used as

(0. OOQﬁéé)stO@cfnpo@lammcprtf@rs ageddisiond stabilizbid beniefity. Bhe @@nﬂ@ fogm Fig. 2
suggegt tFat ad n1108?0 éggll‘eng X%}OB% glﬁ.%lql\?gg a exag[%e hm%gto fr?ag tﬁﬁgl lbqlfld phase
viral alilitgti@ thet @nRRPH Opdridtl &l mbodimait§. h NaOH, except for
chltosan where the pH of the stock sol ution was
justed to apprOX|nateI 6.8. Excipients were

i | uted
[0007, 7 h PBSI} gng gremolay mehnie éﬁ@@ﬁ@&l@%lmw&rn@éfe@a10§wﬁh27 and tHSA
was afs B Tp 3l st MBRE BIOHBRRE with A HaTRAAGE, T iR fbyimeric
DEN-2dlafivambesodxperasing denpesbiino anded ckipopedicias {idin dhtoWeadNile

h Fol | o i ncubation, viral activity and ti
OENGEY R Pepib OBy P LE Hengis 2 IoER B wibsnednioE: s
Vlrusﬁ%%%rd'e*%ﬁqmég Qy ﬁescﬁﬁed fo'r E%ﬁﬁlﬁteeld H0stlARE @es%lts I"able 3 reveal

stabilizing effects of conpositions including a single

greatlgxoprived hquldmhwrsrtaismlgy@cﬁ ald éret chanemnfavoimpas athce sttooed Ina
comp sgtﬁ;é{ @g@d Rl | fgg Ifqé; Eﬁ%ﬁég.SThe\Agi?fe{gnp iclﬁ%llefas express Sdifferent
envelope and rnernbrane proteins from five serologically distinct flaviviruses. In addition,
West Nile virus and the dengue viruses are significantly divergent. This result suggests that
compositions herein may be useful for liquid phase stabilization of diverse members of the
family of Flaviviradae as well as other virus families. The ability to stabilize flaviviruses at
room temperature (~21° C) and at 4° C was examined by representative procedures as
outlined for Example 1. The exemplary results, illustrated in Table 4, reveal that a
composition including trehalose, F127 and rHSA effectively preserves viral activity for 7

days at 21° C and for 48 days at 4° C.
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trehal ose and reconbi nant human serum al bum n (r HSA),

were nore effective than others at stabilizing DEN-2
WOEDKBBI7% rus at 37 C. Results of the study rePCEES0DE059472

in Table 2 also reveal ed that increased stabili zing

ts of. s vera exci pients, includi
Table} SFpi B GRS ¢ Shishi "??evawwsmtweeér ﬁ%%@%dﬂ&w PBS ora
Comp%ﬁ%fz?eﬁ ) Hiclushng b?A’ttlﬁ’B%@SGe?cc/‘i Wmed 1 H34i s particul ar
anple, trehal gse was nore effective at
ccncent rati ons above 15% (wl|v) %aYichl Fa@7 at
candant r at i ons betFganla@ons and RB9gaiiiegh| e |2 Ef f ect s of
di|[fDEY-@WNexci pilent sSPBA DEN{ 2 PDK33 stabi|lity when
stljored at 37 C flor 24Fihour skExanpl @53 Stabilizi ng
ef|f@tg/Dof conpgsi ti eBs i nclludi ngogpeci filc
cgnbi nati ons of [exci pilents [00076p21n the foll ow ng
i l{lpEypasly ve praocedupss compositigns 1 ncljudi ng
myl tiple excipients igy differing genbi nafi ons and
cansb/st 1 ons Were pgsted jor stabiTizing effects on
t e parental DEN-Z POK 53 Tl avi vi hgl vacgi ne.
cipients were difuted to the indicated final

Tablecép %‘Ea% tf'fl?l ru&s%%? 19 Ie( 91' 3 days in PBS or a
R s (A ?g ﬁlﬁ%ﬁf% Pkiss

Comp\’/sété%‘} N H?én “i?@ B%ﬁe 5m of each
r‘nnmncl tion for 9 1 _hours ( Ei g- over b i
period (Fig. |2). At the $pecifi ed t| e PpiceRtoeq ¥irgh Figr
titer and actlivity was determ ned byl a pl agiemaining
titrdtituen asgayfeapechager i bEdrmulatxanpl e7 HaydFi g 148 days
DEN-eppK-s3exenpl gy restil ts wggt hi s| demppst ra | on o
expressed as PET CEREage of—viTgl titer re(gﬁal arroer
I Ilbubatl UlIT, Cl all MG l U 1 II|JUL I FCI I Ubb

H—Hg—2: /—\:f:al ys: s—of—¢h f‘er" ?Ilgo; ina* ASs—of

exci n| ents Nt h|4cC ng_pt_;_g_ul_a_;ﬂi_l_l_ugt_paf:[ r 2\/93_]188_

DEN-2fWNmul afli ons2E6nsi sting MBSa sacchar®de, a 0

pl uroni ¢ co-pol yn2rCnon- i oni ¢ KHur f act ant 1éthd a| prot 8i n

were optinmal |at i @pfovi ng DENPRSPDK 53 st@bility at 037

C. Formul ations i getudi ng trehal ose,| F127p@nd r HSA 1pgd

the greatest stabilizing effects. Unexpectedly, the

conbi ned stabilizing effect of these three excipients

was nmuch greater than the sum of that observed with

Examﬁnﬁ@ﬁ‘ i ndi vi dual conponent suggesti ng synergi sm bet ween

e conmponents. Inproved thermal stability of the

DEN-2 PDK 53 flavivirus was obtained through the

Use of ytemgtestampaenits/i ti es of the conbination of

trehal ose, F127 and rHSA coul d not have been

tici base r art S
100078['¢ o} PG SRt g he e S PRBP ER sy Ay pfedt of
bovint k&t DsehinkBE/AN e d¥laxihUoethivass rHsAt ddlofaffaaagturbyic co-
the addition of 0.05%chitosan. Fig. 2 shows that the

polymess. &ENY-2\PRIS 53 ivirabttakihtyj agspys were conducted as outlined previously for

Examples 1 and 2. The previous examples suggested that formulations including trehalose,

F127 and rHSA optimally improved the thermal stability of the DEN-2 PDK 53 parental

(oNe

wn T

vaccine virus. As shown by example in Fig. 3, the stabilizing effects of bovine serum albumin
are comparable to those of rHSA either alone or in combination with trehalose and F127. Fig.
3 also demonstrates that as isolated excipients, gelatin is comparable to rHSA in stabilizing
DEN-2 PDK 53 at 37° C. However in this exemplary method, unlike BSA, gelatin does not

appear to be an effective substitute for rHSA in compositions also containing trehalose and
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when stored over a 48 hour period at 37 Cis
significantly reduced by conpositions containing
wWo e@haleose, F127 and r HSA. Exanples in the artPGUY§me8/059472
that the stabi Iity of fl avivi ruses can be enhanced by
al nin 2+ di v.

f I
F127. J%P%@ I 1%3%&%0 er ghan 1 g‘pﬁq@@é}a Ps &S*? rﬁpa@maiw% Wdtthz‘fehﬁll‘?ée and
F127 ﬁ)degﬂ 'iﬂ Qiviffatfen 0% 'fla(zglﬂgp@a%%eémge ﬁ@ Al SélQlﬂ’QQg@Mn $§lésely

fornmul ati on confers no additional stabilizing
related progding i.morh euitabdaint ascondamctyigh this @c@g@)@ﬂ ntepied. In addition, Fig.
. ddi tion of al ent tve
3 it sl Prin b BORRAE £ RSP Tl SRR Ablo Pluronie
F127 trhigs ﬂ@l‘iﬂ'}l@éﬂ&ta&fht&&hé DEN-2PDHB O iri8 NHEW iR 0@ fifik ckémplag,
exenPI ary method, a conposition includi nE trehal ose,
methogy P 3a¢m:s mPSIDRAETo D va sEiseti veowubsitigites fos il 17 #1 epgnpositions also

contaliﬁ n%p[EJ o@g CXHD%EE@%# 'nﬁll eAg é}?e ‘Hffe&%? ?I&% Ihceor(?#oémo%sgntammg

aviVviruses expre

trehala:w,‘i rieéS ahcb pthept@h@onlsy dséd)phe&nfahﬁmc&’lémtfaﬂahte such as Polysorbate 20
(DEI\I-Z/V\Q Dengue 1 (DEN-2/D1), Dengue 3 g DEN- 2/ D3,

(Twegr2Meingged o %I@ENHECI myolvm%@éf‘anmgfe%teépma digingsDEN-2 PDK 53

Vv
rela e e A e 0 s € Mo g Sugees
betteratabiltzves efhiciweciccoff ﬂoauulvtlmmsmsta\iﬁmg] dstinetduiigh mohcular weight
co tion In | udi ng trehal ose, F127 and rHSA. The
plumlHFgg L}/meféWi $4% express different envel ope and
menbrane proteins fromfive serol ogically distinct

[00079] avi Vigkb@pRry dd4ta eﬁdﬁhmnugu\é@@tmm g F&gwse@e@ntsf@abmty of the
ngue viruses are Si gni ficant ver gent

DEN- ﬁé’éﬁi 63 yiyydstosmnosions mtﬁ@mngud@%@fe @%ﬁaﬂﬁayDBE -4 eIy P3 was

storedt%qr37i’ C% ?3 R$u?‘$% esagﬁ%m{ %a%onogur?%c]ta tsV &a fl%te'ﬁeﬁ?% %xa&ﬁple

fam aVI Vi radae as er viru

1nclucfe&ﬁbdtyle[§—D gheo@Rhddside (B 008 Al dozeaté 12@(/9 Y0, B§1@§ora§te 80 (P 80)
roomtenperature (-21 C) and at 4 C was exam ne

and FZpas élﬁh@itfowlﬁmwﬂmoegntangItm&@sef d apsg aHﬁAe(Ig Values are
Th f
cxre R8s FUBLARE F R R b HB LA AR B

titer. effectlvely preserves viral activity for 7 days at 21
C and for 48 days at 4 C Table 3. Stability of
different chinmeric flaviviruses stored at 37 Cfor 2 1

Exampl¢®s in PBS or a conposition (FI) including 15%
trehal ose, 2% F127 and 1% rHSA. Table 4. Stability of

Comﬂdr?s\bh\b&‘&lk’esﬁﬁbﬁntzﬂfgeé#feéis ﬁ'dﬁff&feﬁﬂéo&ﬁm&&t ures for 7 or
days 1n PBS or a conposition I ncl udi ng 15%

t r ehal ose, 2% F127 and 1% r HSA. Exarrpl e 4 Use of
[00088] t er ndhe s‘@bﬁagmg@aip@ertles of one exemplary composition were compared to

that of compositions known in the art. A stabilizing composition for live flaviviral vaccines,
disclosed in the art (U.S. Pat. No. 4,500,512), includes 4% lactose, 2 % sorbitol, 0.1g/L
CaCly, 0.076 MgSQO4 and amino acids on the order of 0.0005M to 0.05M in PBS. Another
composition reported by Adebayo et al (1998) consists of 10% sucrose, 5% lactalbumin,
0.1g/L CaCly, and 0.076 g/L MgSO,. In one exemplary method, stabilizing properties of
these formulations were compared to a particular embodiment herein. In one example
composition, F1, this composition includes 15% trehalose, 2% F127 and 1% recombinant
HSA. F2 is the formulation of U.S. Pat. No. 4,500,512 without amino acids and F3 is the

same formulation with the amino acids histidine and alanine. F4 is the composition of
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[ 00078] Anot her exenplary method was used to conpare

the stabilizing effects of bovine serum al bum n ( BSA)
wae@/ogeratin, to that of rHSA and of differ enPCT/US2008/059472

pluronic co polyners. DEN-2 PDK 53 viral stability

Adebiga it IS a0 pDERGE PR ise it et Gayeatitat fdp 0.5mi

of eacﬁlQBHﬁBloﬁhbﬁ) fox 23r1ﬁ)lui%d hfig WHish r&lsat%tlw’t:}l@t?d @t@ldwﬁi'@ﬁayed as described
optimally inproved the thermal stability of the N- 2

in Ex4pmpc 33Ap axfm}vléled\ﬂa&g Besoame mbochmesthoﬁm campg énp“luéatlon Fl,
Fig. 3 .fth ts.t abi | Z|tng tL s .of 1b vin erum 't' In th

represgl i ilohRt oSkl A oG heaus iy fissh Bedimytigny Tn the

example shéwi€ Qi aNigtioGAraMh éthvity veRabasereangierddrage fil Ghe fémallSifons
denonstrates that as isolated excipients, gelatin is

knowg ghiig g fasmubptiopsiid prd Ed)apibereas h@W@EwQS Bowf §» igttiaByiral titer
[ r

was re%olvglltgwﬁﬁg Osééstg%é{ﬂa (o) %@R{oﬁ secigggﬁlgg}a Ih%/%?gs@ﬁ? eI:Vtea]tthat

prevm‘u@ fforiiSdkidng afEQl’[BfdetﬂVB anproadosiag tivavaalnvaogint sabidityseing liquid
andF127. Thus, while proteins other than rHSA may be

phase $t0sL% n conbi nation with trehal ose and F127 to aid in
stabilization of flaviviral vaccines, the use of a

Examp@¢ 6m al bum n or closely related proteins is nore
suitable in accordance with this exenplary nethod. In
addition, Fig. 3 illustrates that, as isolated

Preseeyation efnviikal actiditypaftgmmultiple fugazecth@d33 i s conparable to
Pluronic F127 in its ability to stabilitze the DEN 2

0008 nb A e E Hinod, PRy Y ST Bl R RAg piGegs viral

act1v1tyl’hfl@:@ fpeskthhwrgclad vas d@ﬂdtﬁtrﬁteﬂglill()ébﬁi SFIBENPIBEr3mMaccine
umn. As exenplified in Fig. 4, conpositions
virus B’éﬁﬁ%l’?ﬂqéké iR Péﬁm Qfsach ?qmsgm iBsEEr @BdhIEPT thedyst freeze-

thaw ﬁg&?er g&%ré FiBkenSHC §@Q¥ Rgtzﬁ h%HFsQnﬂ%hﬁ&'dMﬁ@ @%726 This was

I nst ead [ uronic co- are no
1mmeéfafed?§cfdll\bwed by sitsatordi fzdeng-tlﬁﬁhbyZleP@(erE ﬁler‘ahlatwcv@frbmn at -80° C for

o U g oA oLy ol o pplymer L hece
titrati& £§s§j %"&‘és@t%e‘élfm ﬁi@ﬁﬂﬁiealt IA%QﬁuSQI%[gdeﬁl MG, ?érﬁtclhlglcéonlfﬁcghlons that
nol ecul ar WElght p uroni ¢ co-polyner Surtactants

include0ab7@}e, BlaiphdrySAaffactiely pnesdﬁmd fulllviret aciivest tlllmuEhl gvo freeze-
resents

4. Figq.,, 4. 53
thaw Q/yc eﬁlsgfi%ltlggaa,@p g?qlp%shtéoné 6%?%#1% ﬁ]ﬁsea}h‘r? eerxgmlen%s were more effective

than tBekcicastamiSiusREhhdc RlKpRst. Was r&stiRs etthatpasicularfilistdBve
hours in each fornul atl on. Surfactants evaluated in

experyping segegsih@ecqrppgsifthas gn grehods gisgogtd fecspip rehanse sty e

Cryopro @teﬁ:}i g@J f{%@lgﬁiﬁ c?n%F %E(rirﬁ}% fatf Héayesxglta*? ?1@91:1 ?@‘gg)freeze-

drying, rspmldmlﬁg,(af)otmdlehyﬁ@nc(nﬁt):chn\/@leues ar e expressed as a
percentage of the viral titer remaining after

cubation relative to the i nput
Exampe%l P

Stabilization of other live, attenuated viruses.

[00082] Examples illustrated previously reveal effective liquid phase stabilization of
several live, attenuated flaviviruses in compositions including trehalose, F127 and rHSA. It is
anticipated that embodiments disclosed herein may also be effective at stabilizing other live,

attenuated viruses. For example, a formulation including trehalose, F127 and rHSA may be
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titer. Exanple 5 Conparison of the stabilizing effects
of different conpositions [00080] The stabilizing
wWpewpet4ies of one exenpl ary conmposition were RBONPS20881059472
to that of conpositions known in the art. A
st abi | i ng.c 03|t| n for live flavivjral. vacci nes,
used tg;stabylize 1d’e Heltlﬁl ?asgrﬁjvg‘us BRitengstedpi ‘gw) an attenuated
1nﬂueh£H3471HQe§ ré@&%bRah 0 Renidtc a%l@ﬁ(Wntu@ lor a Qeolaﬁfblmagﬁ gtt@mua@e@a@cmla
MySO4 and ami no acids on the order of 0.0005Mto 0.0
virus. iln opBSkenmay megthexb tipss non- ﬂnvweploww@ds (V)] bﬁcﬁgmwyldect@ndal
maintéi%l%c? %gil o Bﬂéﬁ%‘ésla%&?él%(é% 18RC,EP§O edlng ﬁelbaﬁo egl%(%#pﬁ%q,v%& directly
after HERNRAHg 6 Al 1| GuR RO TPIOBRE tli BEa®fc @6, dodrMaviatdl QftSses can be
were conpared to a particul ar enbodi nment herein. In
suspeidpd 1B R&APIPESIHOMPHAY 1] Friubsgquentip sreeapposirey-arying chiaideisally

% 0
o RE RSB SRR I, S SRTRTAG: oy
applicabieno oéiei aisenan@dd kdal wactines sasie bOheHlatviews fumil!;z Thhe skilled in
am no acids histjdine and alanipne. F4 is th
the arprsppita helrrar adeBaydy), thet be extenderdn ofhey g ama?dpwwses
53 vaccine virus were incubated at 37 Cin 0.5m of
Examp@€§ conposition for 23 hours, after which vira
activity and titer was assayed as described in Exanple
1. As exenplified in Fig. 5 sone enbodi nents, for
Safetyandrpt wvé Bnmunggeneitysl , represents a significant
i nprovenent over those previously described

[ooosgfg”posgxﬁdl@é?ﬁar ihi3rtN8n 33%"&9?411 xR &6]#@11&%&%11&1& al

was recovere er storage

comp(f)lwhfmh@t $ONS nsNEM td EnHahee @aﬁlh(yfdfrvlmal @dccimes, buBala® b cause
. a\l;é% wher eas upwar ds_ of 50%of the initial viral titer,
increangdColbRrdipatcedinanEe é Vi oF aigeH e RAYISSERES bR TMyBpeRIEty of

these P%%lex}apcmér NE58 e LRRHIL ST rtﬁi\é %Qémgllaal‘t 1§’c{e‘?ﬁ/dn‘§ff§ted that exemaqlary

ations are |nef flective ronoting l1ve
composiit@isrec stf@bitdrisuicudarconginfdctjon dndahra@&seﬂtldﬂﬁgmnuﬂagrpdlsz inert.
.Preservation of VIraI acti fter multiple
Four g GFWBH\@UI RSP W&Weseﬁ%eaﬁyﬁiaa W H}ge’tnﬁ%lag ag fpllows.
ability of select conpositions to preserve viral
Formylation |ty af défo Frebalow. Lihnlé)cl’esHas denonstrat ed.

f 0
Forrmlihﬁtjro ! Pn UO?E ) Ao DKo 1 YACI@H BES X! [ @@élzﬁt?‘?fﬁﬁfzﬂ@%m

each conposition i'n screw cap via
Formulhtorf 3:r st f d&BZBchedvscc P 16127 ,al% rideAe0 bYodetosat - 80 C

F01’rm];1gtrlonzéfr hour 32%9/:1Tremalose 3wlgllgl7yl g% rlg—lYS Thi's vas
Formulation 5: PBS

[00084] In certain methods described herein, groups of 8 or 9 NIH Swiss mice were
immunized by subcutancous injection with 1x10° pfu of a formulated DEN-2 PDK-53/WN
recombinant flavivirus vaccine at day 0 (d0), were boosted with the same formulated vaccine
at d29 and were then challenged with 10° pfu on a pathogenic West Nile strain (NY99) on
d45. Control mice (four groups of 8) received formulations 1 — 4 alone with no virus. No
adverse events after administration in any of the immunized mice were observed. Thus, in
this example, no apparent adverse events are caused by the exemplary formulations with or
without vaccine virus. Sera were collected prior to immunization at d0, prior to boost at d28,

prior to challenge at d44 and post-challenge at d75. West Nile neutralizing antibody titers in
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i mredi ately foll owed by a second freeze-thaw cycle
where the vials were frozen at -80 C for 1 hour and

wWae baweth7rapi dly at 37 C. Viral titer and acti vPCHUSRES/059472
then assessed by a plaque titration assay as descri bed

the el S SRRTBITG! D alaauh gy yation peratigion tpst BBRAMS "Fiigesults of the

mudygﬁggﬁﬁ$éﬁ%dhnmﬁgﬁggved full viral activity through two
freezethaw cycles. Additionally, conpositions

i ncluding these three excipients were nore effective
Table F1Q¥eutralizéingantihoidyiang protectign dnduged byderpnlated DERNR/WN

vaccimessul ts of this particul ar |IIustrat|ve experi nent
suggest the cangp r%ﬁ e hods 4 aﬂgg? her ei n
are an effectijw ryogrotqﬁéﬁnt for fhﬂglVlr
vacci ngs_and aciritare V|ra1$£reserva o _during _

Forppulation rl\jﬁlmhjf 'E\/ p{'Q'SfF ngf;M;];r GM'Fyd %SG [ Survival | % Survival

t echni quesg Exammle 7gﬁ§abib§zathgn of 7@t her by ve, g8 100
attenudt ed viruses. [[00082] Expmples i Tusfrated
pr%vi ous! ygre\ eal) ef f&ct ilve?2fi q".qﬁ ha¥d st ad i zati%h 100
ofsseveralsliye,mat1enmated2ilavhwiruaea)in 100 8/8 100
CopposTITops Mnclyid] ng 1 enar ape . PT2ARIT T I TTe [ oo
Aalit1T U1 at Tu tifat CITOUUT 11 MU S Ul SCUT U3 CU 11T1T T 11 Ilay al SU
beSeffecti¥e at ¥t abi ¢6.7zi (nd 0t heidol i\vel74%at t endat ed 99 100
ddnrraﬁe& Rar Exaﬁml 3, @ forrm! atin |i nekdd n9100 7/32 219

atzg/e at e an atu‘?%%%r lﬁgﬁ%\ﬁ] e Hlﬂe ofl
) enza?g%ei'l‘ia%eﬁ? ﬁﬁlg}?és t%e f T COnyeplEd cts Y]

[00085} t enuat djodiciesfiiie ammadxrreaewmg @D AAA2/W M tvherinBdedsl converted
net hod, these

nia virus. In one exenp q
after th% ﬁr%* Kass r\?g%rgless/@wgf‘é%ere@rfog%u §%@b@ﬁa@wa§% 5}1% Hesf thea
exeml?:@%)?foﬂﬂulgtlm'_gﬁgﬁnﬁlgtl 5010 gfgm %ea m&dd%%@ gutofﬁﬁ%eaﬁated

I rect arvestlng rom cel
animadsderarcenvettnd aﬁ@ttheboosltdr ladlmral;trallennﬁebmétrlc mean PRNT titers
on-fl avi vj |rus e suspended
(GMTS&?B’S&?‘W% re%s eawe%gg SISO S- ﬂ@mﬂs fow after the
primaapﬁmuﬂgaﬂdﬁgmc@a%d BLi0FIHY LI BYEH aMil FiRth sREWRI b tEavatic
may denonstrate that the fornulation of this

anamegyho ohsn@rme upsn alpplengabl 1974 of ot tlnerva@ameéematlmdlswm\aved challenge,

.V ts .de.of f am Those .
sgein SRRARER: VRS KT Ban BE TS st 1R Rayrisdathose
that dﬂ%uﬁxb@ﬂdﬁ%dteﬁhd%h&%f potote ne@tdlign€Bo W} febisSes dRcRIRIRNge.
8 Safety and in vivo inmmunogenicity. [00083] Mol ecul ar
One agygrégegds r@hﬁnso@tamé%dwsw@ﬁt@t He@xapeeufoamutstions do not

reducé Frle a%}lﬁ{r e'ilrﬁﬁ{n%r OBy ?)éi&{lgma%é%lhg 50 e%}ﬁ SVest Nile

vacCcCl nes,
disease in a mice.

Example 9

[00086] In another example, liquid compositions were used containing trehalose, rHSA
and F127 to stabilize a West Nile chemeric flavivirus stored for various periods at either 25°C
or 4°C. 1x10" pfu of chimeric DEN-2/WN vaccine virus were incubated at each temperature
and viral activity was assessed at one or two week intervals as described in Example 1. As
illustrated in Figs.7 and 8, formulations containing trehalose, rHSA and F127 significantly

improved the thermal stability of the DEN-2/WN vaccine virus during storage at 25°C and
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i ncreased cell or tissue damage in vivo. Fornul ations
may decrease the i nmunogenicity of these viral

weaeeis3 in live animals. In this exanple, i tPCBHUS2008/059472
dermonstrated that exenplary conpositions are safe

o after ubc ous.injectioon and are essenti al o
4°C, oy o S R SRR WY Rerbi SSBmaha § tays. AtacC
viral 199&1%%1{ bv@@ﬁegl\%ﬁﬁe ! pBAb Oﬂ @128k Rheh BrofdCia e@émglary
| ows. Formulation 1 15% Tr ehal ose, 2% F-127, 1%
formUrla’é@As Fotudingtr¢tafose, F12759%1 THERal ose, 2% F- 127, 1% r HSA,
EanG 2/ 0.5mM MJSO4 Fornul ation 3 : 15% Tr ehal ose,
-127, 1% rHSA, 0.5%chitosan Fornmulation 4 : 22.5%
Trehal ose, 3% F-127, 1.5%rHSA Formulation 5 : PBS

[00087P0084]n hiivtEdIckahplafeinbhds, dasizihdeffedies Ldompogitionp s caf
8 or 9 NIH Swiss mce were inmmunjzed by subcut aneous
demonsijatschipgnding fishalese, gaS prand gflygoris rCﬁIHOb)t% ptindehydrated DEN-2

PDK N 11 B oRIRYe 2f11 IsY! Y ith
g R T 2 S i B P Bl aftrsagge wi
procedii®s daiﬂdoytielrlferetlﬂnd%rmhhdtddamgades/\ﬂveﬂa plx3d pf seram vaals and subjected to

conveﬁf}t h??}fo(p ! za\é\ﬁg&ﬁé\lclelggreg;ﬁql@g@cwgg Wsy%nmdpggyeg%gérr%cgum stored

at cittRl 977€ M40 501V 4N $olld\pe(ﬁgyﬁf:§tﬁtlﬁl\ﬁ%ﬁto$ tffJaBfine to its original

admnistration in any of the inmunized mce were
liquidotobieme/exdadditnersof sterile ma@re‘)(mtmceyltmof thp paoestitutad veswsee was

ents . .a exe ary lations wth
asses G BopRHBET e R P i e AR o BT o s ipif repgose.
rHS Al afd 1o hic 0- p'i)‘l 1Hét, foﬁﬁﬁl@ﬁedﬁ@p%@ﬁéte Blifrekd8 salel A avcPage viral

chal I'enge at 4 and 808t chal gf at d75. West Nile

titer lope gf A 409 waﬁ@bsamed oBigy Ok Nodpss 1 mmm odizita wee pbserved for formulated

I n lyzat i t
dery PRATHNTS SR o0\ PRLRGTRAGH P, PRULE T LBL RS
demoﬂ@lakeeef&ctﬁ@bﬂe@e&andﬂmﬂarc&hydﬂamg varal vdvoiy vailidinglcoin@oiitioms
i nduced by fornul ated DEN2/ WN vacci nes GMI' = geonetric

disclogechbpereint er; titers of <10 were arbitrarily assigned a
value of 1. 2 % SC = percentage of aninals that

[00088FT O- C ? @flt ?{%sm E‘taﬁ"ﬁw oftlgB]?’\f/ ﬁzea@EN[ﬁﬁ@ﬁ% Adifferent

naj or i he animal s re I ng the DEN-2/WN vaccli ne
tempesEnIes dmgvtetet lods aff foemulated [yophslized QN2 AL 3B s scind virus
no f For.mul at i,.0

followlig gy s gt i rler £ PEPRR b Sfled FormuRhaet L B3

trehalbgt, 260 1701, ISIA)@hd PR 1 3AGFhRREEA2RARI DBOD 1% rHSA) were
sero-converted after the booster adm nistration.

formudztedhmt phosphatabn fErpdrsaling drogmulation F3 (15% trehalose, 2% F127, 0.01%
rHSA) was formulated in 10 mM Tris base.

[00089] All of the COMPOSITIONS and METHODS disclosed and claimed herein
can be made and executed without undue experimentation in light of the present disclosure.
While the compositions and methods have been described in terms of preferred embodiments,
it is apparent to those of skill in the art that variations maybe applied to the COMPOSITIONS
and METHODS and in the steps or in the sequence of steps of the methods described herein
without departing from the concept, spirit and scope herein. More specifically, certain agents
that are both chemically and physiologically related may be substituted for the agents

described herein while the same or similar results would be achieved. All such similar
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(GMr) denonstrate few di fferences between the vacci ne
groups. Titers were low after the primary

WO pavali4Za¢ i on, increased 3 - 10 fold after theP@DUS1008/059472
and then showed a dramatic anammestic response upon

chal |l enge,. .100% of all the vacci nated ani | s suryvived.
substifificy %ﬂ@r@@lﬁ%@%‘% AP Eh ek ﬁ%ﬁei}a&l&? Hoagegiermediq %Wlﬂgm the

spirit,(s?eéépé 8 %oREept BEIGRRE LY th4PPIRIR §4iFki ved; those that
did survive showed evidence of potent neutralizing

anti body responses after challenge. One advantage is
[00099hat t Wilkdasxawpiseordwiibenstaf dpewnetin citeha thisepplieatipn, including

but o SR L ADR IR A BBHEE, AAEIROML Y8l a X RIRL ALY

reco cCihe
expre$Hl s Rias®otdicdbynicE@endeX @ ireen8rdt0086] | n anot her
exanple, liquid conpositions were used containing

trehal ose, rHSA and F127 to stabilize a West Nile
cheneric flavivirus stored for various periods at

ei ther 250C or 40C. 1x1 04 pfu of chinmeric DEN 2/WN
vacci ne virus were incubated at each tenperature and
viral activity was assessed at one or two week
intervals as described in Exanple 1.As illustrated in
Figs.7 and 8, fornul ations containing trehal ose, rHSA
and F127 significantly inproved the thermal stability
of the DEN 2/WN vaccine virus during storage at 250C
and40C, respectively. At 250C loss of viral activity
was | ess than one | og over 7 days. At 40C vira

i nactivation was negligible for periods up to 12 weeks
when stored in exenplary fornul ations including

trehal ose, F127 and rHSA. Exanple 10 [00087] In

anot her exenpl ary nethod, stabilizing effects of
conpositions were denonstrated including trehal ose,
rHSA and a pluronic co-polyner with dehydrated DEN 2
PDK 53 vaccines. IxIO4 pfu of DEN-2 PDK 53 vacci ne
virus fornmul ated in accordance with procedures

di scl osed herein. Formul ated vacci nes were placed in
serumvi al s and subjected to conventi ona

| yophi | zati on procedures. Dried vacci nes were

st oppered under vacuum stored at either 370C or 40C
for 14 days followed by reconstitution of the vaccine
toits original liquid volume by addition of sterile
water. Viral activity of the reconstituted vacci ne was
assessed as outlined earlier. At 370C, in the presence
of conpositions containing trehal ose, rHSA and a

pl uroni ¢ co-polyner forrmulated in phosphate buffered
saline, an average viral
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titer loss of 1 log was observed (Fig. 9). No loss in
viral activity was observed for fornul ated dehydrated
WORN9AIPDK 53 viral vaccines stored at 40C f or PABUSYE059472
These results denonstrate effective preservation of a
deh%pra ed viral vaccine utilizing conpositions
Whatgs clafrged B herein. [00088] Fig. 9. represents stability
of |lyophilized DEN-2 PDK 53 at different tenperatures.
Log titer loss of fornulated |yophilized DEN-2 PDK 53
1. vackvenrstenigted vired ¢ommposgiongompaisingn at 370C or 40C for
2 weeks aﬁfindicat@ .. Formul ations FI (15%trehal ose,
200 FI27OTC1 % MSAY VSR IEX S 15% t r ehal ose, 2% F127,
0084 8 mbiMigheiotechiRE Weleat sdfictnposphat e buff ered
saline. Formulation F3 (15% trehal ose, 2% F127, 0.01%
r PISAPT HgEs frefeslagensl 40 10 mM Tris base. [00089] AUof
t THODS di scl osed and cl ai ned
h§§%§§&§§§%géﬁﬁg%%ﬂ%ﬁ executed wi t hout undue
wheregx hercompotiaidn drcapablt bfRduahg theanpoteatnt oftths tive stikr@ated virus.
Wil e the conpositions and net hods have been descri bed
in ternms of preferred enbodinents, it is apparent to
¢ ' L ; L
2 R SRS T o RSP AR e soected
from tht epsuparonsistinghel aquens dogdvisisePeroodvituseR hatdowvatss, Filovirus,

descri bed herein w thout.departing fromthe concept,
Paranygoirys. CUIOGYSREr e PRI el aa tREET . GRS
HerpcRO8RY, PotAls fahRich ahd cahBiRhitdslterssyd physi ol ogi cal |y
related may be substituted for the agents descri bed
herein while the sanme or simlar results would be
achieved. All.suc .M arsubstitutes. an :
e P ESe Bhe B BT R0 et are
Flaviegeed to be within the spirit, scope and concept as
defined by the appended cl ainms. [00090] All docunents,
or portions of docunents, cited in this application,
i ' -not d i te . .
4 B PP Forbdsi A ari ' € A R PRI REPos B £h aaysoys form.
her eby expressly incorporated by reference in their
entirety. What is clainmed is: 1. A live attenuated
>. viTﬁ“agl%msetw@rPf& rli S{hEpin Beopoptp 1y pagially or wholly
¢my&g$§nuated viruses; one or nore high nolecul ar weight
surfactants; one or nore proteins agents, and one or
nore carbohydrate agents

6. The virus composition of claim 1, wherein the surfactant agent has a molecular weight

of 1500 or greater.
7. The virus composition of claim 1, wherein the surfactant agent(s) further comprises
one or more co-polymers wherein the molecular weight of the surfactant agent is 3000 or

greater.

8. The virus composition of claim 1, wherein the surfactant agent(s) consists of one or

more EO-PO block copolymers.
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wherein the conposition is capable of reducing the
i nactivation of the |live attenuated virus. 2. The
W@ 098140040 posi ti on of claim 1, wherein the |i VvRCT/US2008/059472
attenuated viruses are selected fromthe group
consi sting of .Flavjvirus, .Togayirus,. Coronaviru
9. RABBBYS FURPOSEINGi A 1 B o e SEeR N G s from the
group %Bﬁéﬁ?ﬁﬂ\%r dﬁactﬁf)&lﬂﬁl\f L&rlRy al QYL fEtd rot&i8 p\ﬂﬂlﬂﬂff 5} Mﬁding protein,
Her pesvirus, Poxvirus famliées ant conbinations
afamih kdemewlf fror8 a vEttebraierspscieamplasédntomtoh thdraofin 1, wher ei n
the live, attenuated viruses are Flaviviruses. 4. The
virus conposition of claim1, wherein the conposition
10. ! Sh Rirg§le itfr dPclam 1TRGeMik HR ROEROBLAL 9 Qi laBuMin
1, wherein the conmposition is partially or wholly
derivadehyrd raceebra®.spdhies. vi r us conposition of claim 1,
wherein the surfactant agent has a nol ecul ar wei ght of
1500 or greater. 7. The virus conposition of claim1l,
11.  WraE @irls tdigpssitidnasTictiin 12988 E$ thefcdFdoRfdraeUEpht S 8SatQ8sit one of
or nore co-polynmers wherein the nol ecul ar wei ght of
a sacchpiades gpphyel ane cepinetiansthgged or greater. 8. The virus
conposition of claim1, wherein the surfactant
agent (s) consists of one or nore EO PO bl ock
12. capekiroeeamfbsitidneoi\eldims], ddkTds blid @merdk oftiad sirlohydrate agent(s) is
wherein the protein agent(s) are selected fromthe,
selectg Hap the BOUBCPRYStE. qf Achalptis AiGioses ghitptnk spipijoh mannitol and a
comb aﬁgﬁglkgtein, vitamn D binding protein, afamn
erive roma vertebrate species and a conbi nation
thereof. 10. The virus conposition of claim1l, wherein

13,y dfe s Femehaana chinl. SierGh Mo osbeiaseat ibhetigrem

1, wherein the carbohydrate agent(s) is at |east one
of a saccharide, a polyol or a conbination thereof.

14. 1Zhe Vives campesitoomd esiimi lowhefein btdeast one switacinhagsneisghe EO-PO
more of the ¢ hydrate agent(s) is selected. fromthe
vlock By bl uE 147 0¥ WS tBEEh Ghat 5 BT Eb Rl R M 1881 one

carboB@Irite ta@ént igMEHAIdse] and a conbination thereof. 13. The
virus conposition of claiml1, wherein the carbohydrate

agent is trehal ose.
15. The virus composition of claim 14, wherein the EO-PO block copolymer Pluronic

F127 concentration is from 0.1 to 4% (w/v), wherein the serum albumin concentration is from

0.001 to 3% (w/v) and the trehalose concentration is from 5 to 50% (w/v).

16. A method for decreasing inactivation of a live, attenuated virus composition
comprising, combining one or more live attenuated viruses with a composition comprising
one or more high molecular weight surfactants, one or more protein agents, and one or more
carbohydrates wherein the composition is capable of reducing inactivation of the live,

attenuated virus.

17. The method of claim 16, wherein the live, attenuated viruses are seclected from the

group consisting of Flavivirus, Togavirus, Coronavirus, Rhabdovirus, Filovirus,
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14. The virus conposition of claim1, wherein at |east
one surfactant agent is the EO PO bl ock copol yner

WOLWoN14 74127, at | east one protein agent is SRECTOS2008/059472
al bum n, and at | east one carbohydrate agent is

trehal ose. 15. The |rus.002¥03|t|o of clah%1 é
Paramyxayirys, O Y3FY S PHIOYEVE Yy o My RIS RTERTIES P 1ePR havirus,
HerpeS GiRGE PbXakds TimilRs Bh@ B Abihatidhs4ftbrédy V) . Wherein the

serum al bumi n concentration is from0.001 to 3% (w V)
and the trehal ose concentration is fron15 to 50%

decr.easi n nact i n
T RGP Gt SERRESRE pBl g A Mgt g Pl e
onmﬁ@ﬁainlng one or nore |live attenuated V|ruses wth a
conposition conprising one or nore high nol ecul ar
wei ght surfactants, one or nore protein agents, and
0 r h t
19. ngg eg{[)‘gfo% ot gﬁngll%hﬁﬁfh%g g Wﬁ%ﬁ&l W%&%Q\F}Pﬂe HyAPating the
cmnp@ﬁﬁ@ﬂp@hﬁda&mﬂugnnwﬁ The met hod of claim 16, wherein
the live, attenuated viruses are selected fromthe
group consisting of Flavivirus, Togavirus,
20. %ﬁ ﬁ?e\ﬂwdl'b%claalﬂai%dgfﬁblreﬂrc‘the %b%?gélflﬁrngﬁa%mﬁ@weiﬂﬁe of an
Ot honyxovi rus, Blanyavi rus, enavi rus, Retrovirus,
aqueokie pardn@npasgionHer pesvi rus, Poxvirus fam lies and
conbi nati ons thereof. 18. The nethod of claim 16,
further conprising partially or wholly dehydrating the
21.  CamBhRatddUF-clak@. 16“%%61@?1{ e ‘éoﬁf)oﬁﬁé’ﬁ Rctsed 1'flﬁétﬁ)%flon of an
conprising partially or ly re-hydrating t
aqueops hpo stteiutedoviius ot lmzm oif gwtalt ion. 20. The rret hod of
claim 16, wherein the conposition increases the shelf
life of an aqueous virus conposition. 21. The net hod
22.  OfThe htivdldt claMaerse vicichfthe @oPPsitiondeleSELias@B/ation of an
i nactivation of an aqueous live, attenuated virus for
aqueops e @itgnusiedgriardaring ppe ompere iR andthaw| ke 16,
wherein the conposition decreases inactivation of an
aqueous live, attenuated virus during one or nore
23. f Maeznetlandbfichdaw 16y ohesin &3casTee igh hodecafar oleiihtsdifactants is an

in at |l east aone high nol ecul ar wei ght surfactants
£O-PPNesk epbi PheRc PO yrsasting g ﬂ?ed)rﬁtfzvagea%s if g albumin,
and atQB&t Bhe bRe @5&59&&a@%§ﬂ§t§1s‘t&h§l%§é!m al bumin, and at

| east one of the carb drate agents is trehal ose.

24.  The method of claim 16, wherein the virus composition is administered to a subject to

reduce the onset of or prevent a health condition.

25. The method of claim 24, wherein the health condition is selected from the group
consisting of West Nile infection, Dengue fever, Japanese encephalitis, Kyasanur Forest
disease, Murray Valley encephalitis, St. Louis encephalitis, Tick-borne encephalitis, Yellow

fever and Hepatitis C Virus Infection.
26. A kit for decreasing the inactivation of a live, attenuated virus composition

comprising:

at least one container; and
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24. The nethod of claim 16, wherein the virus
conposition is admnistered to a subject to reduce the
wo@r®eni1e4 or prevent a health condition. 25. TPeT/Dsioh®es9472
of claim 24, wherein the health condition is sel ected
fromthe .group consisting of West Nile infection
Déﬁ@’[ﬁ‘@%lgg%?o, DIAYA QRO IR BHRIF I ABEN S 875 08 MfHe pyPelypdrate
agentéj,I 3§ 8REor I!}{err}ﬁ% YoldceMr %@%Pﬂﬁ‘ta!c’éah%; whbtreid@Hc8mposition
encephalitis, Tick-borne encephalitis, Yellow fever
decreasaslingefertion jo§ a Gve/ attgsudtert wetsi on. 26. A kit for
decreasing the inactivation of a live, attenuated
Vi rus conposition conprising: at |east one container;
27. andakRMRREHDEORhGOMR: i|GkithcRNFa&hntRESR iPAOESLPO block
agents, one or nore carbohydrate agents, and one or
copolymerel lhiagic il 7e atulicast opepigkain sgant sotcant slbupis gl gt kehw one
I 1] ases inactivation of a live,
Carbo%?@%ég%ﬂetg&\g%%ﬁdés 27. The kit of claim 26, wherein at
| east one surfactant agent is an EO PO bl ock copol yner
Pluroni¢c F127, at |east one protein agent is _serum
28.  albekitef ol 24¢ Whersiaxthe ehalascisongratration wdeme Sitg 50% (w/v).
trehal ose. 28. The kit of claim 27, wherein the
trehal ose concentration is from5 to 50% (wv). 29.
29. Théekittof ofairo 23] wh@@in tht EOeP@ bldvé chfblP@ehPednic &pDT yrer
Pluroni ¢ F1 concentration is fromO0.1 to 4% (wWv).
concefgatiop g m&gﬁo %{}“aﬁe‘%’)ﬂ wherein the serum al bunin
concentration is fromO0.001 to 3% (wv). 31. The kit
of claim 26, wherein the conposition further conprises
30.  oilée brt ofrokaem 2i7yeheraint the sratedi winnin sesceng2tionisdrdan .06 to 3%
(W/V)cl aim 31, wherein the live, attenuated viruses are
sel ected fromthe group consisting of Flavivirus,
Togavi rus, Coronavirus, Rhabdovirus, Filovirus,
Par anmyxovi rus, O'thomyxovirus, Bunyavirus, Arenavirus,
31.  Rdhe siiof gleim Repwbierain the sompesitiaisir thersconmpaises rigsor more live,

attenufa%ﬁwitiugess. and conbi nati ons thereof.

32. The kit of claim 31, wherein the live, attenuated viruses are selected from the group
consisting of Flavivirus, Togavirus, Coronavirus, Rhabdovirus, Filovirus, Paramyxovirus,
Orthomyxovirus, Bunyavirus, Arenavirus, Retrovirus, Hepadnavirus, Herpesvirus, Poxvirus

families and combinations thereof.

36



