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COVPOSI TION  FI ELD OF THE I NVENTION This invention relates to an

i nt ravenoudQ HUMGEI%0bul i n conposition, a nmethod for i PETAL2006/000782
preparation, forns of products containing it and therapeutic uses of
t he conposition. i o BACKGROUND OF THE | NVENTI ON Smal | pox vacci ne
contains live vaccinia virus, a virus in the orthopoxvirus famly
and closely related to variola virus, the agent that causes snall pox.
Neutralizing antibodi es i nduced by vaccinia vaccine are
cross-protective for other orthopoxviruses. Although the efficacy of
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agai nst smal | pox which persists for 5 years or |ess after primary
vacci nation and substantial but waning inmunity that can persist for
nore than 10 years. Antibody Ilevels after re-vaccination can renmain
hi gh | onger, conferring a greater period of immnity than occurs

after pri Wmﬂg@ﬁqﬁmﬁﬁ 0 For nost people, the vaccinia

vaccine is safe and ctive.'I'n a non-i mmune person who is not

| MTuNo- suppr essethis tRengIPeehed {eap %&%’eﬁguso hhxgit%é{%log&@& Lf??{%’?ogﬁ?@f a

t he devel opnent of papule at the site of vaccinatio

per cut aneousethodifon ¥ paparationf forras of pratuvacohgnind iearRiofhiet RS AR S f
vesi cul ar, , then gulitul ar, and reaches its maxi num size in 8-10 days.
The pust ul SXGFPBROSIP 25 forms a scab, which separates within 14-21
days after vaccination, leaving a scar. Mst peopl e experience

normal , typj i reactions to the vaccine, lilce swelling and
t ender né%%&%@féﬁq ORphHEHEYENTRAN  eryt hemat ous or urticari al
rashes and i nadyer ggt i nocul atign. Mst of these resolve w thout any
treatment. WO 22%# PREGCHS N {BRDBY QBRPREYa VRUSEHrYsashe offhgpoxvirus

atront | on. TrogoMeE dsch? YoRRe' RETHHINE VD' B3 Rty SR debaobinlii
Neutralizing antibodies induced by vaccinia vaccine are cross-protective for other
orthopoxvirnses, Although the efficacy of vaccinia has never been demonstrated in

15 controlled trials, epidemiologic studies did show an increased level of protection
against smallpox which persists for 5 years or less after primary vaccination and
substantial but waning immunity that can persist for more than 10 years. Antibody
levels after re-vaccination can remain high longer, conferring a greater period of
immunity than occurs after primary vaceination alone.

20 For most people, the vaccinia vaccine is safe and effective. In a non-immune
person who is not immuno-suppressed, the expected respomse to primary
vaccination is the development of papule at the site of vaccination 2-5 days after

 percutaneous administration of vaccinia vaccine. The papule becomes vesicular,
then pustular, and reaches its maximum size in 8-10 days. The pustule dries and

25 forms a scab, which separates within 14-21 days after vaccination, leaving a scar.

Most people experience normal, typically mild reactions to the vaccine, like
swelling and tenderness of regional lymph nodes, fever, erythematous or urticarial

rashes and inadvertent inoculation. Most of these resolve without any treatment,



nore often anong primary vacci nees than anong re-vaccines and are
nore frequent anong infants and i mmune-conprom sed subjects than
anmong ol d%0§()(9;6!113q(J’ en and adults. In the past, bet \AeeQ’CJf‘ﬂLﬂmg(){)‘é%z
subj ects per [l on peopl e vaccinated for the first

experienced potentially life-threatening teactions. The foI | owi ng
conplications of vaccinia vaccination require nedical attention:
Eczema vacci nat gm Seri ous skin rashes caused by w despread infection
of io0 the skin>oBSchE¥ls r%n%i’aﬁﬁl@ﬁ{e@%mwehﬁt@t@r%w@te epgéons, ovhich om}c

dermatltls o i st ant s sas
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anong vaCC|ne reci pi ents occur anong primary vacci nees and are
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br ogr ese? vy @ e BuRE I The, DRERR 4o yiieds pi | plfauobcosi
secondary vhesh@ssiake ﬂﬁ%’%l@%xﬁér%%@f)@tehﬁbﬁ ?fet%%!tenf\'%geéﬁbﬁg lon

is nore con-non_in primary vaccinees, i nmuné conprom s | ects
and in childr enTéﬁdfqlk)wln@qﬁwmlioﬁtmﬁsat@l va@@ioar venatioh tdyulie medical
conplicati AP Bs i nfluenced by the strain of vaccine virus 20 and
was hi gher R E)lI}I‘Ope than in the US. General i zed vaccinia: Is
characteri zed by¥cger t Q@wi}r : : :

i ndi scrimnately scgétL ?é(%%ﬁa%ﬁélfdﬁ% Sgglsﬁs pap eb@aeﬁﬁ mfecmn of
vesi cl esOatht sHenl Ogvtms inipphents Yathdbigsry loff elcsemémugtﬁpl& HéﬁnagﬁiseLéélbﬂsed
vaccinia results from c(arcul atory dissem nation of the virus in

normal i ndPP BRI PPeEHE GiFERGHIEs AF e IBuLEDreads fhaercbeyt ﬁ#@qudﬁeUsua
heal thy i mumpes Wlﬁl@%ﬁfseﬂflﬁﬁﬁhgqﬁﬂ%%ﬁ% L }é}% E?ﬁtﬁfﬁ[‘ 18(&;% é?mWC%S‘FFaI

di sease from eryt henmat ous ras acci Vaccl

encephal i t rgong nibeneatdimantefoctirearhorgd primahi Sadeineds had QraidepSRIEHOYS
corrpllcatl%in and. thﬁ relﬂtlonshl p with the vaccinia virus |s still
unknown UK S phEiG WOsTY R ecss&ur s in chi dren younger than 2

years i s; ohar achep2eo koA andnGubaLion period. of 610 days an

is aSSOC|ated generati anges
PCT/ 1L2006p00658%¢ tissue necrosis. The lesion may progress for mon‘rhs, and secondary

lesions can develop elsewhere in the body. The infection is more common in

primary vaccinees, immune compromised subjects and in children and is frequently

fatal. Occurrence of this complication was influenced by the strain of vaccine virus
20 and was higher in Europe than in the US."

Generalized vaccinia: Is characterized by a diffuse erythematous
maculopapular rash indiscriminately scattered over the body. The papules become
vesicles and heal over within 15 days. It is thought that generalized vaccinia results
from circulatory dissemination of the virus in normal individuals. The irregularity

25 of the lesions and the healthy immune system of affected patients differentiate this
disease from erythematous rash and accidental vaccinia.

Post-vaccinal encephalitis: Inflammation of the brain. This is a rare and
serious complication and the relationship with the vaccinia virus is still unknown.
The encephalitis that occurs in children youngel"than 2 years is characterized by

30 and incubation period of 6-10 days and is associated with degenerative changes in



3 ganglion cells, perivascular henorrhage, and generalized hyperem a
of the brain. Synptons are the sane as those associated with general
encephal i t W 200malgsdi ng i ntracranial pressure, nyelitiBgr/mamswhgeons
and rnuscul ar paralysis. A second form of the disease occurs in ol der
children and adults. This is characterizedg by an s incubation period
of 11-15 days and is associated with signs of an allergic response

ith i : i i ' f t.hi | i i
i1 ubnced Crgiaf cRMURLYARLE henCREHEL WAtk ko STRIN Rl B yhee
than in theSuRiomacrenss ging sahest issbdiveliavmh AEMer sheephiigat Sndidin
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t sh : v l,pj jons, .a chest pain. Death . from
yocardial rparran g AR LBl ang S TRl BoPtBeaged by an
exper i ence,inéubation pstibdraf €15 days hetivagnchtangi? sﬁ%@Bﬁnt‘aﬁ&gR{mﬂ%‘ﬁ% y

i fe-threa 1 ng

| mllion pegple vaccinated may die as a result of 1 e
reactions t9t pHévasagar demysiiationeQvantense wif dis ssomil fvatien kes dnflrimasd e
systens or i i .conditigns are nore likely to have severe
reactions & %%@%ﬁ?ﬁgﬁ%ﬁ%vw&ﬁm%f%ﬁ@ g‘é]@é’?ﬁléﬁni 1BAHSh vacci ni a,
unl ess they hav@wbeaRc@Ros68ntAlySEBl hRg sy : inati

i mmunogl obulin (IVIg) I;gsi.ge)lﬁmellll I¥novvn aneﬁfcgﬁé%? gggg@%?%%matmn are
copﬂi i sts oﬂH@Pﬁbwgg@?’nﬂi Its:clierr?imcmlqi!a? buéll;ctn“g’aémhts_txzm Fxliﬁri\i}h@@@r_@mc illness
conbi ni . froma plurali i ndi vi dual s. Vacci ni a

I anunoE;ll ?o%ﬁ?s‘ﬂ%%\‘/ﬁﬁsm?%%f@gv |§E“? S%‘f’fo brsatinpalgltginms; sl Sisstaie Ddattom
pl asma col lnegt aobaralm Hiibiash 3 MR LEssiARCT Nated with smal | pox
vacci ne. The solution therefore contains a rélatively high titre of

anti-vacci ni a abesdsoati past eXheriqnee phisasiioated thAl HStom D BAY 24268l \Wak 0N
i ntramuscul ar_ (i nh.grodurﬁt 25 (M GIM, and was produced by Baxter
Heal t hcar e &Y JdPAEPBREPRe vAsmasRsysay disasausaili of lforihrenicathgaetrtighs to
proportiongQfvaggeegated proteins, it was adnministered solely by the
intra-nmuscul ar route and could not be used intravenously (iv). Since

pl asma dénors abMoremterseatubeted Wit WiaBbneh tihmMaRCisPétamantbi Redin skin
| evel s, the efficacy .
conditions are more likely to have severe reactions and are therefore excluded from
vaccination with vaccinia, unless they have been exposed to smallpox virus.
Intravenous immunoglobulin (IVIg) is a well known medical product, which
consists of a non-specific immunoglobulin solution obtained by combining plasma
20 from a plurality of individuals. Vaccinia Immunoglobulin (VIG) is a solution of
mmune globulins obtained from plasma collected from subjects who were
vaccinated with smallpox vaccine. The solution tﬁerefore contains a relatively high
titre of anti-vaccinia antibodies.
The preparation of VIG commonly used was an intramuscular (im) procuct
25 (VIG-IM), and was produced by Baxter Healthcare Corporation in the 1990s.
Because it contained a high proportion of aggregated proteins, it was administered
solely by the intra-muscular route and could not be used intravenously (iv). Since
plasma donors are not selected for high anti-vaccinia antibody levels, the efficacy
of VIG treatment is limited and high volumes or multiple injections are needed to

30 reach an effective level,



of VIGtreatnent is |imted and high volunes or nultiple injections
are needed to 30 reach an effective |level. WO 2007/017859

PCT/ 1 L201 s 4 In general an initial dose of O.g&Mibékaodheody

wei ght (a%gﬁggﬁégﬁﬁlkb -7gr/adult treatnent) was injected

i ntranmuscul arly and subsequent adninistr%tion determ ned by the

course of illness. In severe vaccinia conplication such as cases of

eczenma vacci natum and progr.essive Ygecinia, as_nuch as, 1-10 n1/g?
@R cg=

were used. 5 THés&enesH i dyligls d‘éﬁe_eo pia ealilasy Bodharaigi Pets 10Gm
o) POt o0 ) DTEPMA HaRhih s Ml Rl BB RAC e RlnhdiTEiop
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has been dmeenihal py ditucRrdd & flBkss. i s@ENEAURInAS BbiMbBEdtRhi wBh as cases
(M G1V). Preparations of VIG 1V are available (C VICE Cangene,
Acanbi s/ BaSt @zempyacsrrtem, ankdregrepsiy Vacsings gaueuchi as ol mifingl werbarkedy

her ot ore hager Brdge oy e SRR diil ey Sone Rl R B Ao S,

VI G has beenlipMéigatspad ot @egiigent al i npl antation invol ving
extensive |esions, eczema vacci natum (EV), generalised vaccinia

(QV), and progriediowieg theraegnicthngad of ig-ters pidadkotr majco elorided Heon

ild inst f i | Lnplantation, .m]l.d it ed .
gener a1 sl ga g Pt el Tt Mard R Ropenifetion JYAGHID: feparations of
post - vacci WaGinarcVAiIERB (@-§GDEansat UL cifibl/mRatd N DyaCHhR WACHh:

a
that results frominadvertent inplantation. Wen ocul’ar” vdccinia wth
keratitit produgrieserenthicbeisg dereppahinotie \BIG Shemindni woh M-I eequires

possi bl e increased ris or .corneal_ .20 scarring. 1t was suggested
that vacci Wlegw?%frﬁl}’?e a@#&%ﬁ‘i‘ef%ei a5,tQ d’eofﬁ%%lﬂ’é‘e n“ﬁ%‘é‘i A é@&?g r genter

prophyl axi ga@kwspal | pox when given within the fast week follow ng
exposure, and concurrently with vaccination. Vaccination alone is
recommended f or VI Hos ebasint indiateclo firr adcithtzhtimplmitatont ieolkdeg i exensive
unl ess greater than one week has 25 el apsed after eprosure. At this

tinme, adm¥F9PFatTEMacTaRERHIPr Gdie tasnerakisedy KiqcitipelGY)s and progressive
15 vaccinia (PV). VIG is not recommended for mild instances of accidental
implantation, mild or limited generalised vaccinia, erythema multiforme, or
encephalitis post-vaccination. VIG can also be useful in treating ocular vaccinia
that results from inadvertent implantation. When ocular vaccinia with keratitis is
present, consideration of VIG should include the possible increased risk for corneal
20 scarring.

| It was suggested that vaccinia immune globulin is also of value i post-
exposure prophylaxis of smallpox when given within the first week following
exposure, and concurrently with vaccination. Vaccination alone is recommended for
those without contraindications to the vaccine, unless greater than one week has
25 elapsed after exposure. At mis'time, administration of both products, if available, is

recommended.
U.S. Patent No. 4,174,388 (McAleer et al) discloses hepatitis B immune
globulin prepared from individuals who exhibit an increase in hepatitis B surface
“antibody of at least 2,000 PHA units/m! following immunization with hepatitis B

30 surface antigen.




recormmended. U.S. Patent No. 4,174,388 (MAleer et al) discloses
hepatitis B inmune gl obulin prepared fromindividuals who exhibit an
i ncrease | whapatirsivs B surface antibody of at |east 2pOfQ200dh007s2
units/m follow ng i nununi zation with hepatitis B 30 surface
antigen. WO 2007/017859 PCT/ 1L2006/ 0007825 5 U.S. Patent No.
4,617,379 (Doblcin et al) discloses the preparation of

cyt omegal ovi i us 1§ g\ i &~8€ | obul.in. The serum gl obulin

is prepared frgjm noraﬁ%}%fp@?é?@gigggngﬂﬁl%hegoﬂt:ﬁés%ﬁ ¢ PrRRRratEe R

vacci nat ed optdrhegado@ivd (EOBHN bavig ResRIRC eeNeLHOL B

than normal ti t_réagr of 5 antibody to CW. Pl asnma c%n?gl:ém ng hélg?ﬁh@t%e
anti body t @ ENCG SoRUerawl Fesh plhsmae fiowndiners Who hawendt heepyaditeied whiS.

Pat ent No. ,6 : . (Pat i 1) _discl vet hod and
composi 11 o CRay Yl B¢ vinoTherl o S5 oh e <ommmeeraldtios uf
or suscept isntibodyotd WMV! PRAmal doReRintha vl ‘Hﬁ@%‘ﬁ%o%ﬁ% g’f( i’ii 'niesglg]cgcg;ed and

conposition is prggar ed froma donor plasnma 10 po

combi ni ng ifgHoRaeATo Bived wedittood conponent sanpl es which have

hi gher than nor itr o) | y ocgurring antibodies to an
antigen of the @a%ﬁﬁl@g%céﬁéfgﬁ:@d@ﬁxﬁ afﬁrféﬁ%frssw maethed sad coonpotient
sanpl es ar doiobteapdisicre fif@mMniAudar ieht8 hnaied, Ropul atian.. Ln.an
alternative enb?ji nent, sel ected rag?%{?r%ﬁe%Pq%télgtgf glg%cegﬁ‘%le% inferidh
adni ni st er épm Staphyboceus bacttuize Théeomppsidses i prephredepbmed ddfor plasma
ant i bodi £s tpebtenhg ced %Ili-gh t.l (ti,re Sﬁl‘ um_ or plasma pool is recovered
from t hd’ h&SP: SPERS LR ombame; indixiduehblood s bleqs! eomppeneshsahples edtch
opti onal | y ha¥d BiohBMhaf ine@hiiQ: entration.. 03/049117 ]

di scl oses an i ntravenous %élﬁ%eg@?ggﬁgﬁﬁﬁ%ﬁ mg’la(%lﬁ\fg\ﬁqs R FreEeg ofith

titre of ahtiphgligocmsBarterpORhd blusd ofbieoll EBMPEndH; ORMbies akSoRERPRAESH:

20 by vaccinati n]g a plurality of donors with an O thopoxvirus

vacci ne, i &8PHPF t}n“mpaﬁgﬁﬁt‘?@ Popy atin Ipen eliematbrensbadiment, sclpeed motafs

tinme suffigj " . i,on_,of anti hodi against th )

O t hopoxvi r u?%\&/aalg%i %’gé Qégrl}gfl%%g%&ag (i?nag }%ﬁt iRt g%eng%ge%pressmn of desired
15 antibodies, the enhanced high titre serum or plasma pool is recovered from the host,

and this pool is administered to a patient in need, optionally after purification and
concentration,

WO 03/049117 discloses an intravenously injectable immune globulin

having a high titre of antibody to Orthopoxvirus. The immune globulin is prepared

20 by vaccinating a plurality of donors with an Orthopoxvirus vaccine, isolating

plasma from each of the donors after a period of time sufficient to allow production

of antibodies against the Orthopoxvirus vaccine, and preparing an intravenously

injectable immune globulin from the plasma. Also disclosed is a method for treating

or preventing an Orthopoxvirus infection, and a method of treating or ameliorating

25 symptoms associated with adverse reaction to Orthopoxvirus vaccination.

SUMMARY OF THE INVENTION

It has now been surprisingly discovered that a certain percentage of a
vaccinated population has an exceptionally high titre of antibodies, and that this

high titre is stably maintained over time following successive plasmapherises, This



i njectable imune globulin fromthe plasma. Also disclosed is a
method for treating or preventing an Othopoxvirus infection, and a
net hod of ¢ ﬁﬁ%/hﬂ%t)or ameliorating 25 synptons associ Pé@/ﬁz%dubmsz
adverse reac Ort hopoxvi rus vacci nati on. SUMVARY OF T

| NVENTI ON It has now been surprisingly discovered that a certal n
percentage of a vaccinated popul ation hds an exceptional l'y high
titre of antibodies, and that this high titre is stably naintained
over tine HBFAVEH by Rasec@pbipd dn pheammegph éricsen torpbiginyDnegeAnetrésed
PCT/ 1L2006é%99%82 6 di scovery has been applied in the present

i nvention tain a novel nethod and product. Thus, in one aspect,
the present i nvEfs] @rofrRyedethedréRhtiadedih RoGEaS 4 Btifd for pleparmg a
concentrated, i rrm’runogl obulin conposition for treating subjects
vacci nat e dc(ﬁgaﬁlffﬁéfﬁd immamoglebabn egmppsifion fydtdatine silejcets o ounajach agaipst

conpri si ng c opul ation. of indi.vidu £Vvi ous
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pat hogeni Coﬂﬂn@fv&ﬁfa%ﬁﬂeﬁf@usl@@ao@ﬁh%ﬁrHUQinQEgoﬂe"'@r h@¥e hnt@ens REDICIH&GT with
anti bodi es nnnunoreaetive with the pathogenic mcroorganismin a

bl ood or bﬁlmqwﬂmmmmoomm (bhdetemiuaigstheolewdienf i sﬁgemfmr gmti’uoghas

titre individual s havin h.tjtfe of to the spﬁ)p

ant i bodi es™MPEYOTEIGF Wﬁ’gt%fi 08?1 HP‘E)‘Bng@BWHb%@QO%BhE glcﬁ@ponent
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purifying and/ or ' lcogijlcs:eﬁt?cri a]?ﬁg thegﬁ F%%E%‘%&gifl"yﬂsqﬁ%h%cﬁ @&thkﬁgﬂ e of

obt ai ni iy thecgprciint atra'tbedmsmmpnmgbmmg bloodoap didd otmpbienss pb@fizﬁsmgd

enbodi ment . of thgiﬁ)l nve t he t hod further conprises 15 the

step of al TYUBRIEPHIHS SR YoRY Hﬁd@ﬂ%hlaslm a@@n@béﬂlﬁdﬁal&ﬂd@f
| ow- volu S I Sty Pl re

| ow vol um%l%%&atggsggg lg{d%%oﬁfpfﬁt‘g};s&?i vt? %r or ggﬁ:r = f ?qué%c eht}gted
syri nge. Thenuseldfulia doawositlomme significantly decreases risk of

side effects, and makes the_ product easier to admnister. 20 In the
present speci fi@d P]&ﬁeﬂqde‘?lﬁgo@meﬂt p thesiagengion; ithremeiliadc o oompiies

15 the step of aliquoting the concentrated immunoglobulin composition in a low-

volume unit dosage form. In a most preferred embodiment, the low-volume unit
dosage form comprises a vial or a pre-filled syringe. The use of a low volume
significantly decreases risk of side effects, and makes the product easier to
administer.
20 In the present specification, terms will be used at times which should be
understood according to the following definitions:
Blood component - a fraction of whole blood comprising
immunoglobulins. A preferred blood component is plasma,
Specific antibodies — antibodies having a binding specificity to a particular
25 antigen over other antigens. Although cross-reactivity may exist, the specific
antibodies have a significantly highér binding affinity to the specified antigen. An
example is antibodies which bind an antigen associated with Vaccinia virus.
Very high titre - high concentration of specific antibodies in an
immunoglobulin solution, such as a blood component, generally at least 5 times,

30 and preferably 10 times higher than the average concentration of the specific



understood according to the following definitions: Blood conponent -
a fraction of whole blood conprising inununoglobulins. A preferred
bl ood conp@®etit’Ait&Spl asma. Specific anti bodi es - anti bodies.ziaving a
bi ndi ng specificity to a particular 25 antigen over other antigens.
Al t hough cross-reactivity may exist, the gpecific antibodies have a
significantly higher binding affinity to the specified antigen. An
exanpl e i s aabbBOd| 8 S50C Vac
R s R S Tk g e

an  rmmunodtighbtifre prefotablyi mﬂﬂtestcchn tie exchéding scanponanbartigaResald ﬂl’m@§

| east 5 ti rﬁg%i %ﬁaﬁu gr eferably 10 tinmes higher than the average
concent r at i O 0f p @gec CWW@@@W& 107889 spsifia L@ﬂb@ﬁﬁ&ﬁ?&anﬁﬂar
populat 1 on " a s Sl FRARRZ b A dPable’ PEAE T Fihe previousxy
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concentration of the specific antibody in a sim
sol uti on oB’f“é‘?%@@W erYﬁfY Mégly Higaaney hadeteynivednalp, e mas&uym@ mWﬂ&edf

to an anti on o ecific,anti body, such
as by vacgﬁ tion. a%kbgy%tﬁé ggﬁjﬁr&t Pé)ﬁfog’é‘ﬂﬂ&&éﬁcﬂﬁ Wéﬁa ﬂan%laog Ighulin
measuring tbletioatduoh afratid B@m%l@%’n&d EncP Tefe%ﬂy 1H%ir 115 e ratio |
i rmmunogl obulin content in the inmunog obu In ut| ; suc ratio

bei ng 5 t uABsIARENqH elrdinapolytion Wﬂhe@fﬁtﬂ@héﬁetmmd hpecnﬁftlamtllbbdy,aéhd
nununog) o N th ti.tre of the specific antibody,

:ang lio ? {)/p?%aﬁfgy géjlﬂgﬁflggS ‘%IIMFW aﬁﬁ‘fﬂ‘%&}* hhbf@eidllgh%ﬁlaﬁl e ralicham ?tﬂ%e
rati o in ahnrnoEeBke dibnS Abulihln @Qﬁahﬁ?\q 8419 nﬁd\)ﬁ%\é‘%%ﬂa grevgﬁl\ﬂyng

been previously exposed to an antigen that | cits pr
sai d speci F¥R0sgatq woantigen that lshcitoprodwndtionaff saﬁe;pecﬁiﬁe ahiisaly. ilghe\ChAA S

t hat have evi ousl X ed.to an antigen that elicits
product i onggg{ksﬁgﬁméoﬁeg?ﬁwg @ﬁ?@%é&‘f%&%@ﬂ% Iycapoyed iy patigansthat
vacci nat edelidib gga cinia
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Very high titre individuals — individuals whose blood contains a very high

titre of specific antibodies.
Concentrated immunoglobulin composition — a composition comprising
specific antibodies at a very high titre.

20 OmriUnits/ml — an arbitrary antibody titre measure, calculated using the
ELISA immunoassay described below. In the case of Vaccinia virus, 1000
OmriUnits represents an amount of the specific antibodies in 1 ml of pooled plasma
obtained from a population of 50 individuals vaccinated with an antigen that elicits
production of the specific antibodies in said individuals. It was demonstrated that in

25 the case of the vaccinia virus, 20-40 OmriUnits will neutralize Vaccinia virus in a
neutralization assay by about 50%. An example of such a neutralization assay
(PRINT50=Plaque Reduction Neutralization Assay 50%) is described below.

Low-volume unit dosage form — a dosage form which may be
administered to a patient in a single dispensation, usually by injection. In this form,

30 the patient receives a complete individual treatment in one, brief administration. A



Concentrated i nmunogl obul in conposition - a conposition conprising
specific antibodies at a very high titre. 20 OmiTJnits/m - an

arbitrary \98%4‘09/99}5'9“ tre measure, calculated using thepcEhl 2000782
i mmunoassay described below. In the case of Vaccinia virus, 00

OmiUnits represents an anount of the specific antibodies in 1 m of
pool ed plasma obtained froma popul ati o of 50 i ndividuals

vacci nated with an _antigen that elicits production of the specific
ant i bodi esPiFETEsl lvngis/oaridies about 1{anl, swie peaferablydbonil niler 25sthest
case of th LnLa v rus, 20-40 OmiUnits will neutralize Vaccinia
virus in aﬁre\‘rf\[%%%g%?w'zﬁa l|rtn“:¥l)'n assay by about 50% An exanple of such a

neutralization AppBYximaPENTEHO%Rideke -Restiebh @dNexdtsr dbicdR thAdnASEaY,
509 is described bel ow. Low volunme unit dosage , form- a dosage

f or m whi chpiesfalyz abadndQ¥st ered to a patient in a single

di ion, |1y by inj ion.. In.thig, f 30 the patient.
0 pere o RSP Vel BP0 el oSS 8 %
adri ni St akiitng s 800947 359 BT 14AR0A/ 000752 8 pref erred

volune is | ess than about 1 , hore preferably about 5 nil or |ess,
nmost  pref er abl Yrealbogt a2 infectivy pr reiapanied wnd/0foppoitykictic -trdaghuetest Bet 0
12% protein concentration, preferably about 10% 5 A | ow aggregate

content - 1¢&%han 3% protein aggregates in a sol ution, enabling

use of the sol Ut QRofHEF dsMe@dBT TS tihalHen. atd i nf .
t her apeutic and/or Br ophﬁg%cti c treat rlre%?’ g;{éit%hies B?Orﬁtgbc% i%o(ra?gﬁ‘%e%ﬂated
anot her 1aspentnedloblie compoditii@ncomprising siecificoatitibediea inaneerdacatredithlo
i nununogl obul | n canpasi ti on, conprising specific antibodies hn

nunor eact i % 8APEHIC MIFXOREGE- ¢ #eelpdEdgathatipe Egrod epedific aetihadiestnit
e o SRIGAELE, 23 B G5O Rk P90 s,
of specifiaveandd hiadi ef spécific papibbdits @f ©fpdpntitivh defkisdipidats opetdbusly
vacci nat ed agai nst one or nore antigens associated wth the
pat hogeni cvaccinated against one or more antigens associated with the pathogenic

15 microorganism.

Present immunoglobulin products such as Vaccinia Immunoglobulin (VIG)
are made using plasma from non-selected revaccinated donors. That has resulted in
a low titer of specific immunoglobulin. Furthermore, due to its low concentration,
the prior art product has to be administrated via slow intravenous infusion. In cases

20 of intramuscular injections, the product (of approximately 40 ml vohune) has to be
administrated at various locations and over several hours.

The concentrated immunoglobulin composition produced in accordance
with the invention will be referred to at times, with reference to one preferred
embodiment in which the pathogenic microorganism is the vaccinia virus, as HT-

25 VIG (high titre vaccinia immunoglobulin), while the prior art immunoglobulin
product will- be referred to at times, also with reference to this preferred
embodiment, as VIG (vaccinia immunoglobulin). The method of the invention
enables selection of very high titer plasnﬁa samples resulting in a high potency, low
volume product. The very high titer blood or blood components may be repeatedly

30 obtained from each of the high titre individuals.




15 m croorgani sm Present irmunogl obulin products such as Vaccinia
hmmunogl obul m (MIG are made using plasma from non-sel ected

revacci nat s gonmorsy That has resulted in a low titer pfr/apecidirs
i ni munogl obulin. Furthernore, due to its |ow concentration, the
prior art product has to be adm nistratedgvia slow intravenous
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advantages over the VIG currently in use:

o HI-VIG is expected to be about tenfold more potent than regular
VIG
e The HI-VIG developed according to the invention may be
20 administrated in a low volume iv or im route due to ifs high titre and
low aggregate content. Unlike the current VIG preparation that is
administered by a trained medical doctor via slow iv during
hospitalization, the new product can be used in field conditions by
any trained emergency personnel.
25 e The new HT-VIG can be formulated in small and easy to use pre-
filled syringes or vials.
° The HI'VIG can be used for the treatment of both Vaccinia
vaccination adverse effects and as a prophylactic or therapeutic

treatment for Smallpox in susceptible populations.



As mentioned above, the prior art method for treatnent of or
prophyl axis of infection by pathogenic mcroorganisns is based on a

VI G prepar‘%%@gﬂjﬁ@duced from non-sel ected plasma of peyacsidAtad
vol unt eers. e -VI G enbodi nent of 15 the IVIg conposition produced

in accordance with the invention has sev?@al advantages over the VIG
currently in use: HI-VIGis expected to“be about tenfold nore potent
t han regul ar VI& The HT-VI G devel oped according to the invention
may be 20 adni ffisipegiisg thewlasmadyoppsalented ndividuals, tfmipasl due heguirified

high titre nt. .Unlike the current VIG .
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sl ow i v dusdlogonshBs@ahbial b2 atdioRchiifEesNeNVIRERSMCT UM Pagnysrd sigasfke! d

conditi onsmba/ anﬁtrai ned emergency personnel. 25 The new HT-VI' G
can be for #&ifl ke Prignt et 12 hA00.cabgseteontemts pedncdrpdiated ly rdfergese. dihe

vials. Th -\ . be used t he treatnent o ot h,Vaccinia .
vacci nat1 oﬁlea 98 rlss%leo(égg%ﬁltesa%%%bgi pgpeBF %ﬁﬂfﬁsgﬁ? ieé’e{)?fb RIAEHILpRsegates m
treatnent fiercobt@tlaRmmusdsfsiibhi ohRioR RH! Ak
PCT/ 1L2006/ 000782 10 After pool ing the pl a@ﬁg@gggmmgégaggg%gm%a
i ndi vi dual kvekafd Opoplotainyvither low et éled agemgites fordneéninistaidnusi ng wel |
known t echni que]fs]orf or treatne i unogl obuli] . sol utions.

c

f T
Exanpl es of su t?@ﬁ?ﬂl‘au%én%&%‘?(fplﬁﬁn%g faon, o UpguapgloRins from a

6, 468, 733 ek bindd oAt RNENP Fré@l%ﬁqg%ﬁy%ésgo?@eﬁrﬁ%% g 2 qatign

incorporated by reference. The 5 netho ove
pat ent kedexsbengdussinevish aofacplioteltiondgriagat pid dfnd.04Ee (bPooRALIRL B
i mmmunogl obul i ns&?"gl utiaon_and enables the final product to reach a

| evel of 1&%}'% 199 Wil theLafignexchange SEa gt @@5{1@@@}@,&; i_zmpmoglobulhls
i minogl BT T TR e 108 e S eotieh Bt e B R iy
conpri se: fhapoprestlndat g ba teatedorith an organic solvent and a detergent.

Although the invention is illustrated with respect to Vaccinia virus, the

15 invention can be practiced with respect to other pathogenic microorganisms, and
especially other viruses. Examples of such microorganisms include West Nile
Virus, anthrax, rabies, CMV virus, RSV virus, hepatitis B, influenza and
microorganisms which secrete Botulinium and other toxins.

It is expected that an immunoglobulin composition according to the

20 invention may be used not only to treat adverse effects of vaccination, but also as a
therapeutic or prophylactic treatment in case of an infectious outbreak.

For example, in the case of smallpox, due to the risks involved in smallpox
vaccination, a significant proportion of the population would be excluded from any
mass vaccination program, including all children under two vears of age, pregnant

25 and breastfeeding women, people with weakened immune systems, like primary or
secondary immunodeficiency patients, and more.

In all of the above cases, the need for passive immumization would be
critical during a Smallpox outbreak. Treatment with an immunoglobulin
composition according to the invention could therefore be indicated for passive

30 prophylactic immunization in this population. Alterpatively, an immunoglobulin



to exchange resin with an acidic solution having a pH of 4.0-4.5; (b)
contacting the source solution with the cation exchange resin; and
(c) elutingaheriimsanogl obul nis bound to the cation exehangashessn.
Prior to contact with the cation exchange resin, the source solution
may be treated with an organi c sol vent an@ a detergent. Al though the
invention is illustrated with respect to Vaccinia virus, the is

i nvention ect to ot he at hogenj c
m cr oor ganﬁgﬁlﬁggﬁg%%eg gg%id%lbﬂt%%ﬁ oMt %x adoryo mipdmise the

ni cr oor ganirskeficogiplioeioné s tdkd fib-ppuligionant hrax, r ab' es, CW virus,
RSV virus, hepatitis B, influenza and m croorgani sns whi ch secrete
Botuliniuin and other toxins. It is expected that an inununogl obulin

conposi t i OBRITPDESURIPTION OROTHRVERUW WingRy be used not only to
treat adverse effects of vaccination, but aI SO as a therapeutic or

prophyl actic tr@abrasto iidease] ok ﬂ%ﬂl@ﬁ%ﬁ't@ﬁé‘e R B 8K be Qtrried out in
exanple, in the case of small pox, due to the risks invo veg
smal | pox® P%@Fﬁa’f’e‘i SFempary iegiotinaenitvih mepobe deseribbd tHyewﬂopDh@t ligiing

woul d bee s.,vaccination program including all
chil dren u)é B%qmﬁ%ear ?ggqrergaiott&agéﬂgmn@%g e d5t'A8Hi ng wonen,
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i rmmmmodefi ci ency patientS, and nore. hove ¢ases 3ne
need for pQ%Séﬁ)WeVﬁmmﬁtﬂfiBhaSmmdvmﬁmdde cr| tical during a Small pox
out break. Treat Wi an |nun obul jn ~ cqnposition according to
the invention cgfﬁ% grhaé.?gtr,%y guﬁt&a 185@%1?‘@&“6’&%@%&/@@9@ titres in two
prophy! agt hiyhi trFemdARGIN v 2 thiisd Be A ternatively, an

i | munogl obulin WO 2007/ 017853) 5 ? M%lg% rllf]782 11 conposition
could be adm nistered concomtantly with vaccination to mnimse the

ri sk of COMMTARCEMMBESTRATENS Wr ROAM A RY TI ON OF
THE DRAW NGS I n order to un erslfgﬁ‘;uj e H%\‘/%ti%ﬁﬁé\ﬁﬁlm how it
may be car Aj eRkepukatich oﬁa@tﬁﬁhhsgmbaﬁn% F op enbodiment will now
be descri bed, bé way of non-| Ing exanple onIy, with reference to

t he acconpanyi ngndrambotgment of We pheparation of an immunoglobulin composition

according to the invention is detailed below.

15 1) Establishment of screening tools

a. Development of an ELISA method.
A linear, competitive ELISA assay has been developed for determining
vaccinia antibody titre. This assay has 2 purposes:
1. Screening of the high titer plasma donations;
20 2. Eventual use as a post-vaccination assessment tool.
The ELISA is relatively quick and involves relatively few reagents. Like all
blood banking ELISA’s, the ELISA can be perfonneti on a single dilution with only

one replicate.



Fig. 1 is a graph showing distribution of anti-Vaccinia titers of
freshly (30 days) re-vaccinated plasm donors; and Figs 2 and 3 show
fluctuati J , | evel of Vaccinia antibody titres i A i gh
titre indﬁ@?éhgpgﬂgber a period of several nonths. DETX?E&%@mﬂmgmg
DESCRI PTI ON OF EXEMPLARY EMBODI MENTS A. _Preparation of an
i mmunogl obul n conposition One enbodi nent *6f the preparation of an
innunoglobulin_%gnPosition according to the invention is detailed

B

-

bel ow. 15 Tyingip thenkesht of screening tools a. Devel opnent of an
ELI SA et hod. i near. titive.ELlI SA assay h been devel ope
o AR i ARE T i i FRGY 037 RE sl bl

for determ ning ~Vvaccinra _élntl _
1. Screeni Sgmplest b@pBigh bf tRhtapliRg Mhe dGRRAAONS AR olobuRe Ug/%cdiﬁﬁ
as a post-vaccination assessnment tool. The ELISA is relatively quick

and i nvol vaetihodies isuell ys fsewm, eiplgema, spurlfiedearsl bondshtradd biamiimglobulins,
ELI SA' s, .theg..ELI SA ca e perforned on a.single dilution with only

one replfc(é%qgla. %@Ef%t%l %Uﬁﬁfij?}l?f&@%fﬁgg%yeﬂgﬁnd PRGURaLed s 3 7C.
the Test Vag&jifthantiPéGkd, Vﬁﬁ&%@ﬁﬁ@%ﬂk%@%ﬂ%&%&&@ n.sEB'lrFl)I;o%ﬁﬁintherial

mcrotiter wells. Sanples suspected of containin € specl
hmmunog! obisl tlemo@ed aecwashing step.i lncdseeshd stepha aoat amtiunhB s Alkaline
purified and Cﬁ%centrat ed mmunogl.obul nis, 5 calibration standards or

control s aP&Prpéit %‘?PJ‘ilgﬁt‘?)lSt e tP§1_1eaW8H§ ﬁ%ﬂ@t%@l% phiecs ingabetsidnita
anti bodi es37if, AFRIEAbatith, Qﬂbhﬁh&g é@é%%@]?'rgﬁl%@gd %yagﬁigg; @grz‘;zgfglaﬁc

mat eri al is renoved i n a washin n a Sec

anti - huraactivg@ oflakiadline @hopthatsh &t tasemeastiretBy &s kéactdd @dt Rhirdphenyl
wel | s and the EL_I SAégl a%rgviégl i ncubated at 37C. _After incubation,
unbound coPfFgaEtE sp MERSRARAMIE AYy domh el i BRASA reades a4 0B viroyA of

S'_ Ela![ Ir gghgﬁiﬁﬁﬁ hARE bRistsNEAWIBASHE CSheB¥elit gpt{cgﬁcéeg‘l%n‘cy Vgntdhme Vaccinia
antibody titer.
Handling of Specimens
15 Blood collection should be performed according to the current practices.
Serum or plasma should be separated as soon as possible to avoid any haemolysis.
Specimens may be stored for 7 days at 2-8°C before using. For longer storage,
freeze specimens at ~20°C or colder.
Avoid repeated freezing and thawing., Specimens with observable
20 particulates, or after samples have thawed, should be centrifiged prior testing.
Washing Solution Preparation
A day prior to the beginning of the ELISA procedure, prepare a working
solution, by adding the entire contents of a 50 ml wash concentrate bottle (R1) to
450 ml of distilled water and mixing overnight at room temperature until complete
25 dissolution. Prepared wash solution may be stored at 2-8°C .for up to 1 month.
Prepare 500 ml for one plate of 12 strips.
Test Procedure
Sample and Standards Dilution
Using suitable test tubes and a microtiter plate, dilute the samples and

30 standard conirols ag follows:



phosphat e substrate. The neasurenent is done in an ELI SA reader at
405 run. A direct relation exists between the observed optical
density andGhe/Nasei nia antibody titer. Handling of Spepilnessiirs
Bl ood col | ection should be perforned according to the current
practices. Serumor plasnma should be sepgrated as soon as possible
to avoi d any haenol ysis. Specinens may be stored for 7 days at 2-8C

bef ing. F a freeze .specinens at .- r .
col der . Avor'd r epest o aE RSt ek B G R At 4 i Sample in

observable 20 parti 6abal esplodlabha0)sand, garhaVankOMEdmBhow o
centrifuged prior testi ?4% Washi n& Sol uti on Preparation ay prior
19

to the beginning of {hIMEIafgRepk:dQ@diiliton pniop20®Ll asanyrikidilyenisRE)t had,
b ddi th ti f . h trate bottle (R

0y %950 of arsti i 1Eba RSk b bRt SR Gl nient v,
tenperature until KoRphELE @ﬁliﬁﬂaﬁﬁﬁl?% isﬁéhld%eeﬁ%t@%l‘@’?@?, £900¢t ilgﬁe{ﬁg%’

be stored at 2-8C for up to 1 nontl Prepare 5 one pl
12 strips. Test Procéd@re a8dnkb@0taindSsnsadindat B2l Wskam eiadilution of

suitabl e test tubes ai icrotiter, plate, dilute the sanples and
30 standard control 5?350?(6%10%3‘5”% @%@3#@@5‘@9%@@@2@0&1@@@13@1‘ i3
a. Test sanples: Fir | ks i i f<4:,100 I | e
in 990l sanple dil uiér?fh %)g%b?ﬂ%nﬁh%ﬁ F]%Ut”h I I%tbéﬁ)’t %@’dsglnﬂ’ﬁ(i@ é@ﬁfr%

1:300 (1501 of the 70Qid0 5l ini bH0uhtaad 3L BapsE.IdBhmupRt DRAMnARY,
1: 1200 (5001 of the 1:30(%@%%’5““ on in 3001 Sanple Diluent R2). 5 b.

Standar d’cCal i brat or {8 1d be diluted 1: 700, 1:1000, 1:1500,
1100 (101 cali brat or roaas e T Genrory? Sis hEhReutiod shifiaren,
ml Sample Diluent R2. '
d. Positive Control (R9) should be diluted 1:500: 10pl of R9 in 4.99m]
Sample Diluent R2.
15
ELISA Test Procedure

L. Pipette 100ul of pre~diluted samples, standard calibrator (Calibrator), negative
control (NegCont) and positive control (PosCont) into their respective
microwells of the assay strips according to the scheme below. The Standard

20 Calibrators should be added in duplicates. Add 100p1 of Sample Diluent (R2)

nto 2 wells to be used as Blanks.



reach the above dilutions (SO01 in 3001, 50l in 4501, 50l in 7001,
501 in 1450l and 501 in 29501 Sanple Diluent R2, 10 respectively).

c. St andaréﬁo[ﬂﬁ @.Bye Control (R4) should be dil uted 1: BRI 48 00h A2
2.99 m Tuent R2. d. P05|t|ve Control (R9) should be
diluted1500 1 Ol of ROin 4.99n mfle Diluent R2. 15 ELI SA Test
Procedure 1. Pipette 100 of pre-diluted %arrpl es, standard cali brator
(Calibrator), negative control (NegCont) and positive control
(PosCont) into their respective mcrowells of the assay strips

according to the schem(;,1 bel ow. The %andard 20 i brators shoul d be
added in duplicates. Add 1001 of Sarple Diluent (R2) into 2 lls to
be used as Bl anks. WO Ztg)EQﬂQQJSSQ P@EI:£480p7 OOO?@anpié T2 3gZ. 7
Cali brator Calilrlat or lel [Sanplel 1:70p 1:700 1:300 1:1200 B
Cal i brator Cali brjator e2 Sal an]e’ZOO 1: 1000 1:1B0® 13300 111200 |C
Cal i brator Cali brater ‘““rnnl e3—Sanpt 1500 1 15001 300-1:.1200_ [
Cal i brator Cal i%rat or %F ¥ Isanpl € qﬂlbfat%f)o 1@2 300 1: da@pplei;
Cal i brator Calibriat.gggiSanpl e5 [Spaphes 1: 6000 gg : 300 1: }21980 f
NegCont NegCont Salnple6 Salnpje6_1:300 1:300 1200 ’
c Calibrator Calibrator SampIeB Sample3
1:1500 1:1500 1:300 1:1200
D Calibrator Calibrator Sampled Sample4
1:3000 1:3000 1:300 1:1200
& Calibrator Calibrator Samples SampleSs
1:6000 1:6000 1:300 1:1200
. NegCont NegCont Sample6 Sample6
1:300 1:300 1:300 1:1200
c Blank Blank Sample7 Sample7
1:300 1:1200
- PosCont PosCont Sampled Sample8
1:500 1:500 1:300 1:1200

2. Cover the strips with the plastic cover, and incubate at 37°C for 1 hour.
3. During incubation, prepare the conjugate solution by diluting the concentrated
5 conjugate (R6) 1:14 in the Conjugate Diluent (R5). Dilute the conjugate
according to the number of strips in use: For one strip: 70pl in 930ul diluent;
For two strips: 140pl in 1860pul diluent; For three strips: 215ul in 2800ut
diluent.
4. At the end of incubation, remove the adhesive film, and using an automated
10 plate washer, empty all wells by aspiration and wash six times (200 ulAwell) with
diluted wash solution. On completion of washes, ensure that all wash solution is

removed.



G Blank Bl ank Sanplel Sanplel 1:300 1:1200 PosCont PosCont Sanpl e8
H Sanpl e8 1:500 1:500 1:300 1:1200 2. Cover the strips with the
plastic cowerzwmndsbncubate at 37C for 1 hour. 3. Duri ng-iingebadoren,
prepare the conjugate solution by diluting the concentrated 5
conjugate (R6) 1:14 in the Conjugate Dilugnt (R5). Dilute the o
conjugate according to the nunber of strips in use: For one strip:

i i s i.pSs+.. 1401. in 18601 di]uent; For
(hree stri e orere ni S RUABURE 0 ConperisobRbrof or ot atsrises
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enpty all wel Igsb);i aspiration and wash six tinmes (200111/well) wth

di | uted wadh Rblhft perh of the deewbhisen, aspivdte s vestent b€ uhie vidigtandl Wasnash

solution is ved. 007/ 017859 PCT/ 1L2006/ 000782 15 5.
Di spense int o&%g@?{i IS}'[gBl%OI of the conjugate solution. Cover the

tri . RRIV2J; ! t f . 6. JAt _the end
of the | noubar oY HepARt P HER Selloril 5f ' Phutud Mplioh Rl B ST
described in \gﬂ@pluminﬁmﬁoil@:ldéziduyatdtfmpérmﬁmfste@;@@ﬁ Ifefm@%ataggd)u! ngL e
t lytion. .Coyer the strips wth alumnumfoil and i

?lcj)lroszlrSam'en ;) Olé\(f)eaf’ﬂ%:é?éﬂ‘éa‘égéﬁﬁi‘«%?l?§PIUQPB}§R8)aEanPbW@Hy ?ddl ng t50I

St Sol ut oy t-@; I fully w.pe t ot.tom
Read the absor baney (iR oy Mte botthen. RUF e thabhBBet JOR & faavels s
micropl ate reddem winpian BEISA mitweplaed ralOPRiR 15 eninks GFAGIA the

Not e: Shake the strips well before reading. Calculation and
i nterpréfati SfA%P% he resul ts

Note: Shake the strips well before reading.

Calculation and interpretation of the results
1. Calculate the mean OD value for all replicates and subtract the mean Blank

15 OD reading from all the results. For the test to be valid the following
conditions should be true: (a) the mean negative control reading should be
lower than the reading of the 1:700 dilution of the standard calibrator; (b) the
mean negative control reading should be lower than the reading of the 1:500
dilution of the positive conirol.

20 2. Plot the net OD values at 405nm obtained for the dilutions of the standard
calibrator (on the Y-axis) against the concentrations of these dilutions in
OmrilU/ml (on the X-axis), where: the 1:700 dilution corresponds to 2.1
OmrilU/ml; the 1:1000 dilution corresponds to 1.5 OmriU/ml; the 1:1500
dilution corresponds to 1.0 OmriU/ml; the 1:3000 dilution corresponds to

25 0.5 OmrilU/ml; and the 1:6000 dilution corresponds to 0.25 OmriU/ml. The
linear range should be 0.3 — 1.5 OmxiU/ml.

3. Determine the Vaccinia antibody titer of the test samples by interpolation
from the calibration curve, and multiplying that value by the dilution factor

of the sample,



1. Calculate the mean OD value for all replicates and subtract the
mean Blank is ODreading fromall the results. For the test to be
valldthef conditions should be true: (a) th . ive
cont rol rea‘g%hgx\fgﬁ%ul d be lower than the readl ng of tﬁgﬂﬁ?ﬂ;(ﬁ@«ﬁ@i
dilution of the standard calibrator; (b) mean negative control
readi ng should be | ower than the readi ng1 f the 1: 500 dilution of
the positive control. 20 2. Plot the net OD val ues at 405nm obt ai ned
for the dil uth dﬁ%te@ﬂm?ﬁ@@ﬁeaﬁﬂﬂ?ﬁdms%lé(ﬁp@mé@wa eecarflisg Yo dhe @ovagdhnast

th trat th di.l ut
wherer the 1: 700K Roit PRRERuF bR ARy B s WA o ks eyt s 53
dilution correspgmdsio 1.5 OnmiWm; the 1:1500 dilution

corresponds to 1.0 OrnriUm; the 1: 3000 dil ution corresponds to 25
0.5 OmiUmM; and the 1:6000 dilution corresponds to 0.25 Ori Unhnl .

The I|nea trang ¢ (gjlﬁl F 0.3 - 1.50miuUnm. 3. Determne the
Vacci ni @ ait'fiy gﬁl‘ﬁ“t S he test sanples by interpolation from
the calibrationaGueMBia ifMdHdt duBley 'ﬂ bbatasyatye By

factor  of the sam e ol Rl b SR o e b Yol Ring

Det er mi ne tdtegaries:er of the positive control (R9) according to the
above. The 0{7 est pro edurséi ‘iﬁ&a donly if the titer of RO is
bet ween 400 and'®Y°Y GTRFT Y fpret ation of Results A

Vacci ni a i munigzed & Qh@&t%m%w?) [ f| ed in one of the four
foll ow ng cat egorlreg Very | ow rélgljﬁ)lg <90 Omrium Low

responder: 90 M&dﬁluﬁmpdﬂdﬁt 450~I\/mm01@mr1"eT$mDnder 450 - 1800 Omi U m

Hi gh responder I%%éper i > 1800 Olnri W n _Accordingly and
al ternatively, GPYPONEE r{hﬁléeﬂl%@ﬂﬁ} et EP0pridimdg t he tabl e

Accordingly and alternatively, results can be interpreted employing the table

below:

For _ For the m:er ‘of ;the sample “detérmined ﬁom the.
-sample ;gi;ution | cahblatlon c:uwc of (111 Oml‘lU/ml) : B )
1:300 <03 0.3 SEN St
-1.5
1:1200 <0.3 <0.3 03 - >1.5
1.5
Response Very Low Low Medium High
“can be classified <90 90 — 450 - >
as: Omrili/ml | 440 1800 1800
OmrilJ/ml | OmriU/mi OmrilU/mi
15
Note:

a. In most cases, only one of the two dilutions will result in a value within the
linear range (0.3 — 1.5 OmriU/ml). However, in case both dilutions will

result in a value within the linear range, the sample should be considered a

20 low responder.



bel ow. For For the titer of the sanple -determned .fromthe sanple
dilution calibration curve of (in OninU 1nl)" 1:300 <0.3 0.3 >1.5
>1.5 1.5 wWoRB@On=B893 <0.3 0.3 - >1.5 1.5 Resl5onse MaryiLk@woboosy
Medi um Hi gh can be classified < 90 90 - 450 - > as: OmiUnl 440
1800 1800 OnnriUm OwiWnil OlnriUm 75 Note: a. In nost cases,
only one of the two dilutions will result in a value within the

| i 0713 amal ket ' o bot h dil uti
w o reaurt v el Bobid Shi bacoi BN Rse LSRR i Blhuie enuhaedbe
considered a 2@nl tw [esgbrdesinatisp @&i&&gll%@e@gélﬁgﬁgg{&p%% A7

b. The classifi caﬁi_on of the vaccine response categories I1s te é%lve
and is based ofUfEent% imether waeenaian oyogpang radior Made eediffegent vaccine

popul ati on may . di nt Ly. kn_.other vacci nati on prograns
and/or with a dlrpf (ﬁ%%agr?g ' r\i/%%%iﬁ)ﬁéé ty%bjé?}aslc NG ﬁfuéﬂ'élfeé?t&ne‘?’ﬂ]t Predgteripiped
schene of i nter folafvaihi @ik Minfidal BRddet ermined 5 following the clinical
study. References: 1. Centers for Di sease Control and Prevention.

Vacci na (smal |l pox) vaccine: recomendati ons of the Advisory
Commi ttee on Iml%%rzatei,_on Practices to (ACIP), 2001. MMARReconm n Rep
2001 Jun 22; 50( RETI™™ 1-25. 2. Frey S.E., Newran F.K., Yan L.,

Bel she R B. (2003) Resmerseor! Disease Control and Prevention. Vaccina (smallpox)
vaceine: recommendations of the Advisory Committee on Immunization Practices
10 (ACIP), 2001. MMWR Recomm Rep 2001 Jun 22;50(RR-10):1-25.
2. Frey S.E., Newman FK., Yan L., Belshe R.B. (2003) Response to
Smallpox Vaccine in persons immunized in the distant past. JAMA 289(24):3295-
3299.
| 3. Henderson D.A. (1999) Smallpox: clinical and epidemiologic
15 features. Emerg. Infect. Dis. 5:537-539.
4, Henderson D.A. et.al. (1999) Smallpox as a Biological Weapon.
JAMA 281(22):2121-2137.
3. WHO (2001) Smallpox. Weekly Epidemiological Record 76(44):
337-344,
20 6. WHO Recommendations for Production and Control of Smallpox
Vaccine (2004). WHO Expert Commitiee on Biological Standardization 53% -
Meeting, 17-21 February 2003. Final Report. |

The ELISA allows for a linear continuous quantification of anti Vaceinia by

25 generating a direct relationship between the observed optical density at 405 nm and
the Vaccinia antibodies concentration in plasma and serum. 1 ml of pooled plasma
derived from 50 vaccinated donors is used as a positive standard and is assigned a

value of 1000 arbitrary units (=1000 OmriUnits), as described below in Example L.



Smal | pox Vaccine in persons immunized in the distant past. JAVA
289(24):3295- 3299. 3. Henderson D. A (1999) Snull pox: clinical and
epi dem ol atures. Energ. Infect. Dis. 5:537- e
HendersonO‘%b%uHfﬂﬂ%‘;fzjljla (1999) Smal | pox as a Bi ol ogi cal \?\ggglofr]lmmmg?ﬁz
281(22):2121-2137. 5. WHO (2001) Smal | pox, Weel dy Epi dem ol ogi cal
Record 76(44): 337-344. 20 6. WHO Reco ndations for Production and
Control of _S Vacci ne (2004). VWHO Expert Commi ttee on

Bi ol ogi cal 2 é@#@g Hen 9530 ¥H-Bagsinipaaitiody tesimtmasm@ﬁonmq/aszﬁoﬁmvs Fi naI

Report. The ELI ugus. quantificati o

anti Vaccinia b;fpirgh&%\eéﬁgétg |%géccagpgegc§&ﬂk&ap¥e8ﬁ s SO e PR IW

observed ophd ebvelensith ye@tivdQsitig, s@ﬂﬂmdﬁﬁiM@@&HMﬁ@sp%@ﬁﬂeQ@d'Iﬁ%m 3

concentration_ in gl asma_and serum 1 nil of pooled plasnma derive
&

from 50 vab#irigao Wéihr@él@sﬁ@leﬁmuaémaimme@m@&h(rd@ﬂstwidt)l s
a55|gned a valye rbitrary units iUnits), as
descri bedl bel OWEI ﬁ&%@pggj BE\LPQSS 6“?/ 6‘1“?5’”&5]‘313%'/ éj @6%&812 tfgs
2) Vali dat bestiuefio@otdats wé{%%pghe%i t@%bé&%\(aﬁlﬁ ﬁt?'ahd‘?ﬁioﬁfer MR
follows: 1. In house testin accel erat ed stalb y, precision”
sensi ti vi t {est &Peeparrigon yNaSapmVIded;ov'Ehw bluiotthbardgatas wequipmistd tese sets of
st andard and é)l od ,bank ?ﬁo ci nens. S was ¢ rr| ed out with at

| east thred Py GOl Pa s pS?mieﬁé AEERVE RN gw&%wl:nwnd?r tosvadidate
Sui t abl e blipetheladthsts WS Srop @ baeied to run field validation tests.
Production lot kits were supplied to those establishnments and

i n-house training of test kit operation was provided. The bl ood bank
was required to test sets of standard and pre-tested specinens (both
negative and positive) in order to validate that the test kits are
properly operated.. WO 2007/017859 PCT/ 1L2006/ 000782 19




3. Upon satisfactory acconplishment of (2) above, each bl ood bank was
required to test 150 random y sel ected donor speci nmens. Those

speci nens W wurgigsed in parallel with a reference tespckitzochborghe
test results fromthe diagnostic conpany test kit and the reference
test were concordant, the kit was approvegyfor 5 routine testing of
donor bl ood units. 3) Equivalence with the serum neutralization

nmet hod The gold (WelWalo]l act | Vlt vi ral

i nactivation) 01(‘331 %ﬁ%l{sﬁl&aﬁft&gntl {1%}2%@ %h(gg \?‘ﬁ?‘éff ??8 ‘%lq ggtlﬁ efik

assay. Neutreglirehtd tast 450 aandonily Se&ctdﬁ%@ﬂ@@@p@@ﬂeﬂ? TRGR s(f)feclmens were
|nfect|V|ty th(lg1 gm@ie ction of the virus with a specific't
anti body. TH¥® Wi refprepcs teshkibudhtheatssuteshlys [ﬁmwﬂfeedlegﬂmeu@f

t he bound t e ste to the rel ease
of 1 b i e o e th o 8REDb 1o Fefé PR onRRE LB 1 i Grshteador
pr edet er rs rredtmi@l&ﬁnfgfoﬁlcidh@ﬁbloﬂaﬁ%ﬁﬁ’oplzu r1) is allowed to react with

various dil L{[I ons of the neutralizing sanple (plasma . or 15
i nt r avenous> hASlllsgre Bithiths seivm nenisalization methatl i nto cel | cul ture.

The Pl aque Redue u tion Tite % PRNT50 iS.a specific

and sensitive tlygfst"> ) C#%tstt%nadgﬁ% ??rl TBESPHIEE é’é’fﬁﬁ : &P‘ilm Srirad H@Pﬁ&ﬁ’\?@bﬁ

50% r educt iammni-virhl RhelboEss s @k atiy %e&ﬁaﬁzﬂﬁoz’/ k3. CIQ&StEa’Q{Z & l))? 2 Jlp ¥
3

based on the fact that vaccinia virus produces” cytopathic e
(CPE), whi clefiad sheodser oBdnfastiviiatiuessli reaBSoiCot thel VinGUivitHr € spec@:

This CP f f ti bodi I
T O S L B RS SSR ) R el 55 pin
I ti
Series is then bl Same 26 SRR, ALL RN UI6 EL L o

After 48- 72hébeft selishe nunber of V|ral pI aques is counted. The
geonetric aver age e of the ue nu%gﬁ‘-ﬁ is calculated fromthe 25

dilution series; %slagsatyh @Pt B mgined Klose oh tviltgp (60%&%%%})&
t he specif 'aﬁow@@ttbb&gbte%thv\f L8RS V\?ft ﬁl% tle%ultt%ii’xz%%ms ! Ol agllgl;[amérgr

a nunber that is called utralization
serum dilk unmmavenm&turgnmlcﬂalﬁﬁ%md edb ¢idcantddintdh@IMulike, t | t er. WO

2007/ 017859 PCTL[%L%?OGI 00782
aque Reduction Neutralization Titer 50% (PRNTsp) is a specific and

sensitive test that quantifies the sample dilution that gives 50% reduction in plaques

relative to the virus control well. It is based on the fact that vaccinia virus produces

cytopathic effects (CPE), which can be observed as plagues in BS-C-1 cell culture.
20 This CPE is neutralized by the presence of specific antibodies.

In this assay, a given viral load is mixed with a dilution series of plasma or
serum samples for a given time, after which the dilution series is then plated on the
virus’s host tissue culture cell line. After 48-72 hours the number of viral plaques is
counted. The geometric average of the plaque number is calculated from the

25 dilution series, as is the viral count of the control plasma without the specific
antibodies. Virus counts without the control result in a number that is called

Neutralization Inhibition 50 - the plasma or serum dilution that gives a 50%

reduction in the viral titer.



20 The assay is very cunbersone, takes at |east 4 working days and is
not adapted to high throughput sanples. It involves a fully equipped

vi rol ogi ca} i,th the capabilities of continuous cpbbULLERGRE: Vi
uses and S’“e?%‘%@ﬁﬁ%dre in a highly classified control eJl;l\/}vl?zé(nn%(ntz.

Thus, the equipnent, the environment and _the 5 technical skill are
far above what can be found in conventi oAl blood banking.

| NSTRUMENTS AND MATERIALS 1. Instrunents 1.1 1, 2, 5, 10 and 20 ni

pi pettes, steriTke afsey igebly cuhbesane,10kds 2t Baved lwirkBuéaysdridusenot
plates 1.3 Fl as 75. cn2 1.4 37 C \Water jacket | ncyubator, with 5%
B 3.5 e g rﬂg%g@ﬁﬂg%ampé%% Fire/oes ce ke igp e ipg ogigel el
Lani nar {1 @¥hhe@daphbitish bt 85nhiBlis Quitu g ! ' i

(Gel man, product 5 4615§) 1.1519 M c?ogcorgiegn%f.ai%’lsggQl&&j&gﬁ?%gtuﬁ%@é%{
Pl asti ¢ tublessi2gl tortigol Varvirermentl 3TiEse the alquipoeadt, the. ddvidhn@nt nadbator

VEM - Bt | BB ATE T B U s o R RS iorR B OV B Eagl
Bi ol ogi cal Industries Beit Haenelc, cat. # 01-025- 1)
INSTRUMENTS AND MATERIALS

1. Instruments
LI 1,2,5, 10 and 20 ml pipettes, sterile, for cell culture

10 1.2 6-well tissue culture plates
1.3 Flasks 75 cm”
1.4 37 °C Water-jacketed Incubator with 5% CO,
1.5 Filter system, 0.22 un cellulose acetate
1.6 Pump

15 1.7 Laminar flow hood
1.8 Filter 0.8/ 0.2 wm, 32 mum diameter, Supor (Gelman, product # 4658)
1.9  Microscope
1.10 37 °C water bath
1.11  Plastic tubes

20 1.12 Vortex
1.13  Chemical hood.
1.14 37 °C incubator
1.15 Folder Filter
1.16  Gauze Pad

25
2. Reagenté
2.1 Growth medivm: MEM — Eatle’s, without L-Glutamine (Minimum
EHssential Medium Eagle, Biological Industries Beit Haemek, cat. # 01-025-
1y



WD 2007/ 017859 PCP/ 1L2006/ 000782 21 2.2 Foetal Calf Serum (FCS)
(Biological Industries Beit Haernek, cat. # 04-121-1) 2.3

L- d ut am neoiznergatdsme, 20 millinol es (Biol ogical |ndustydmesBeudirs:
Haenmek, cat. # 03-020-1) 5 2.4 Penicillin (10000u/m)-Streptonycin
(10mg/ M) Anphotericin B (25 pg/lnl) Soljgti on (Biological Industries
Beit Haenek, cat. # 03-033-1) 2.5 Sodi um Bi carbonate 7.5% Sol ution

(Bi ol ogical Indystri } e - #.03-040-1) 2.6

Nonessent i al Am'g%o Agla%tsEie g@?ﬁ%@%ﬁ@&&%ﬁ%ﬁ@#i%@ Hagmek, pgt. #
Haenek, cat4-12161)-340-1) 2.7 Sodi um Pyruvate Sol uti on 100r aM
(Biological Industries Beit Haenmek, cat. # 03-042-1) 2.8 Trypsin
EDTA Sol ution (8:325%-7¢lrning inBiadinegi2t amillinthiet (Bisodeilt Induaees aieit

t. # 03-PRO- i met hyl Sul f oxi de (DVSO) (Signme, cat. #
([:)3_650) 2.%%Qé’g%%‘a%@?%ogﬁ‘ﬁ?(s?gm? cat . ; (Gll_Z%S)(ZI. 1 E ﬁgnm
(Ri edel gle Haenz.4cat Pexﬁczﬁﬁ?@bb()@u/&%(-& éﬁﬁ)ﬁ%b@%@%ﬁﬁ%@&%m

(Sigma, cat, # P1528) 2.13 Phenol ma, ~ cat.
G owt h medi um  NEM Balutien {Biogicabindwotrtes Bef Mdcandkneat, # WBr3EUMm

Essential Medi um.Eagle,. Bi .o%%cal Ic,?g(gstrie,s Bei t Haenmek, cat. #
01-025-9) 3. CEFLS ARPIUPRGACSBOMsE (3% sfqlation ABdwogicalcnd@yries Beit

Cont i nuous cel IHbg@@lcaqg‘at.@qjﬁ@@_hhecus aet hi ops (nonkey, African
green) kidney epithelial, ATCC Lot# 1182351. The cells are

mai nt ai ned accordi ngNooesSaRia# ABAR0UGIs \Buleict aBidIBRCEE Malmies( ALEC
VR 156) 3, Vacel nja DSl Q00% d1%4(0R PoxviTus
2.7  Sodium Pyruvate Solution 100mM, (Biological Industries Beit
Haemel, cat. # 03-042-1)
2.8 Trypsin EDTA Solution (0.25% Trypsin) (Biological Industries Beit
Haemek, cat. # 03-050-1)
15 2.9 Dimethyl Sulfoxide (DMSO) (Sigma, cat. # D2650)
2.10  ‘Iragacanth gum (Sigma, cat. # G-1128)
2.11  Ethanol (Riede! de Haen, cat. # 32221)
2.12  Fuchsin Basic,Pararosaniline (Sigma, cat. # P1528)
2.13  Phenol (Sigma, cat. # P-4557)
20 2.14  Growth medium: MEM (Barle’s) 2X, without L-Glutarmine

(Minimum Essential Medium Eagle, Biological Industries Beit Haemek, cat.
#01-025-9)

3. CELLS AND VIRUS A
25 BS-C-1 cells: (ATCC —~ CCL-26) Continuous cell line of Cercopithecus
aethiops (monkey, African green) kidney epithelial, ATCC Lot# 1182351. The cells
are maintained according to SOP # 08030105.
Vaccinia (LHD strain): (ATCC VR-156): Vaccinia belongs to the poxvirus
family, orthopoxvirus genus. Virions enveloped; slightly pléomorphic; ovoid, or

30 brick-shaped; 140-260 nm in diameter; 220-450 nm long. Composed of an external



fam |y, orthopoxvirus genus. Virions envel oped; slightly pleonorphic;
ovoid, or 30 brick-shaped; 140-260 run in dianmeter; 220-450 run

| ong. Corrp\gagg”}apmgp external WO 2007/ 017859 PCT/ LL200G-Q00(&20022
coat contarning l1pid and tubul ar or globular protein structures

encl osing one or two |lateral bodies and a core, which contains the
genone. Virions contain one nolecule of 2Pi near doubl e stranded DNA
4. PREPARATION OF SOLUTIONS 5 4.1 Dilution Medium- MEME, 2% FCS The
medi um i s eadeontriving ApiEmdiibalar preglebidin profsingtnidvet endbaim@ohaer, twbv

sodi um pyr yv.at L1 Nonessenti al Al Acids, .1.59/1 sodium

bi car bonat g?terff/? ?:Fg?ﬁ %"fm i ??fﬁsWﬁE)ﬁﬁc WE}%W&% F"ll”&‘i’l% LR Qps Bipleclsy
2% FCS. Worlinhsrdeubietibhds oRnrdi tions. Add to 230nl of MEM 2. 5ml
L-dJutam ne, 10 2.5ml sodi um pyruvate, 2.5nl Nonessential Am no

Aci ds, 5nml sodi dmPRERARSTION ORSGRUTEONK | | i n-

St rept onyci n- Al er.i Ci Sol ytion and 5n FCS respectively.
Filter %rough gﬁg@@ﬂ?ﬁnﬁ%ﬁthﬁﬂmg% <t ate filter system The
medi um i s stabl erpef gledais AORLA +:8C N : 1 Aat e re
addition of medium to the ceﬁﬂs?aﬁ%ﬁlﬁfgﬁ\{tﬁ%@%‘éﬁ‘%&?@@% 3, ?@ﬂ@f
wat er bat h Gltaming Qubf |sagivide diyumvate, MELMEY 2¥oncA86dHab Aheiomadiddmii s/l

made up with MEM.2X with tohe additi on of 4n1ML- G utam ne, 1%

Peni ci | | i n-%‘i@@%%%@?ﬁ%@ﬂi “Ap KBICEHRSHEPBISEIt mphotesisin Bodotaon, anh2k
under steriy it : - 230 f - m_ne
2.511 Pen?g'?)l' ﬁ?ﬁﬂ et %‘%‘38%‘2?@@3%?% e W%%Wozn&%ﬁ%%@“ﬁmﬁcs
respect iwvel2yim20dfint peruvider DEatl Non2&eniillARind Adids skl ubeme: Beathahae,

filter system The mediumis stable for one nonth at 2-8C if not
cont ani nat ePmIgRengibin. JaeRipar cir Amplpteticind Spliticaland Sml ZGS 2spsively.

503 1 S RRAR RSN, | RIS T M B e B
beaker Wi t Hoibe ménited: 218°@rish6 codBnihtad IR hddBion! oftnkeiilrh 38 A% S
bring the medium to 37°C using a water bath.
15 4.2 Overlay Medium - MEME 2X, 4% FCS
The medium is made up with MEM 2X with the addition of 4mM L-
Glutamine, 1% Penicillin-Streptomycin-Amphotericin B Solution, and 4% FCS.
Work under sterile conditions. Add to 230ml of MEM 2X, 5ml L-Glutamine, 2.5m}
Penicillin- Streptomycin-Amphotericin B Solution and 10 m! FCS respectively.
20 Filter through a 250 m1 0.2 m cellulose acetate filter system. The medium is stable
for one month at 2-8°C if not contaminated. Before addition of medium to the cells,
add 2.4% sodium bicarbonate and bring the medium to 37°C using a water bath.
4.3 Overlay Medium - Tragacanth
4.3.1 Cleaning Tragacanth
25 To a beaker with 60ml EtOH, transfer 20g tragacanth. Stir the tragacanth
until reaching a homogeneous suspension (15 min). Wait until decantation and
discard the supernatant
Repeat the stirring 3 times. Dry the tragacanth cake using a folded filter and
then by placing into a 37°C incubator for 3 h. Pass through a gauze pad. Store at RT.
30 4.3.2 Working Tragacanth Medium



until reaching a honbgeneous suspension (15 mn). WAt until
decantation and discard the supernatant Repeat the stirring 3 tines.
Dry the tragavemtiisseake using a folded filter and thenpdyipdoacing
into a 37C incubator for 3 h. Pass through a gauze pad. Store at RIT.
30 4.3.2 Wrking Tragacanth Medi um WO 2004/ 017859 PCT/ L2006/ 000782
23 Dissolve 8 g clean tragacanth in 1000nml purified water for 2 hrs

at 70C. Bring H: vel u t nd with purified water, then
aut ocl ave at 12?1%%’V5r§)§0&gar§11 ﬁ?é# %‘gt?t%]g’a?@%_tpﬁ?@siimt%f%r%’bb#So&tﬂé’ C.
al i quot ed BrisBOim] V\@hﬁﬂlétoumﬂ}@rmﬁvﬁh'ﬂluﬁﬁﬁ%ért 1 am%tcg{vg o 950 gﬁ}f&%

two years at, 2-8C. 5 4.4 Staining Solution - Fuchsin pare’ 5%
Phenol by &#d8i Agesorasramhaeblitionos e giquofddeth BatRE vialPredar etefle3%

Fuchsi n sol i-Qn. i.ssol vi,ng 3g of .F sinin 100 M EtOH M x
wel | bet megﬁﬁ#ﬁgn‘%ﬁr%ﬁr%@r@g’rye%%ﬁ@h L Phenol solutions. Store

at RT fos up to4.484R@SSoltkivheFuchiigm | ight with alum numfoil. 10
5. METHOD The duration of a neutralization assay is 5 days, and is

made up of the Preppreodbngherdges ad@iag 30 rSebhemy BSD WiCplhSed Wakk,
pl ate

were grownpas des 5) Ee%?ln %OD # %15 08030105, onto a 6-wel |

(section 5. ]ie)p.ar%§ % FUChsiny, SoIen by dissakvingn3 s ek Bychsse st Lohng BOH. Ddix
5. Cell st aieNivRevaRdhd ebS [IF)aLd; \ lono. 3) Lol
Seeding BS-C-1 Cells (%gﬁf 1) g%é%g%cgﬁlﬁgﬁg? ﬁgnc"gﬁﬁ@h%sa?g%{ﬁé‘* ﬁfiﬂ)%ﬁ? a
6-wel | pl agecans. Brotavhfromt lightt ivath aifimidxd 651.cel | /wel | (according to SOP
#080301 (;5). The cells should reach confluence on the next day for
the virus neutralization assay (day 2). 5.2 Virus Neutralization

Assay (Days2ETHOD
The duration of a neutralization assay is 5 days, and is made up of the
following stages:
Day I: Seeding BS-C-1 cells, that were grown as described in SOP #
15 08030105, onto a 6-well plate (section 5.1).
Day 2: Virus neutralization assay (section 5.2).

Day 5: Cell staining and determination of PRNTS, (section 5.3)

5.1 Seeding BS-C-1 Cells (Day 1)
20 | Seed BS-C-1 cells (passage 4-40) on a 6-well plate at a concentration of
4x10° cell/well (according to SOP #08030105). The cells should reach confluence

on the next day for the virus neutralization assay (day 2).

3.2 Virus Nentralization Assay (Day 2)
25 5.2.1 Sample Preparations
5.2.1.1 Prepare a pool of vaccinia virus in growth medium, MEME 2%
FCS, to a final concentration between 800-1200 pfi/ml.
5.2.1.2 Prepare serial dilutions of samplé in growth medium, MEME 2%
FCS, in the range of 1/40 ~1/40960. Plasma and serum samples. shouid be

30 inactivated at 56°C for 30 min.



25 5.2.1 Sanple Preparations 5.2.1.1 Prepare a pool of vaccinia virus
in growh medium MEME 2% FCS, to a final concentration between

800- 1200 / «2- 1.2 Prepare serial dilutions of s wt h
medi um gi/m , in the range of 1/40 -1/40960. P?ggJﬁ%'}g(ﬂH%grum
sanpl es should be 30 inactivated at 56C for 30 mn. WD 2007/017859
PCT/ | L2006/ 000782 24 5.2.1.3 Mx each |1¥#G dilution with an equal

vol ume of the vaccinia pool, thus obtaining a final dilution of 1/80
- 1/81920 for | W2gl-AAdixaeachANIC dilotioemtithatr equabfvoldes 60Mhephudina ol

| 500 [.40- d h 5000 of
500- 1500 pt 11 nfiee eiEntet i ilhige o LEhar R T Brinerba Gral
1/80 and 400 - 6@hdRhithtHn Mam 6‘(303;%&@1‘%1 %r%a%@{arﬁfus gpgér #%b@ﬂsof\{/ﬁ{& S

control: Vaccinia virus W th ure
Negative Contr oﬂléu’t(%dé\/m 'arqhéOﬁ;ddlf&DdﬂDO pﬁﬁ)’nﬁ/@dﬂ:&iﬂmmﬂ& Bles a @AVt

medi um MEME 2O IV fo Mx O nri Gam 5% batch #
F18132 (Manuf ac Eﬁl 04’3%4@@[14%89 Eﬁmi?ﬂ@ﬁ%@abl asma) at a dilution
of 1/40 with an equal volunme of the wvaccinia virus pool, thus
obtaining a final dilution of 1/80 for Omwi Gam 5% and a final
concentration o0$.2400ef08] Reépstationfor t he vaccinia virus pool. 15

Plasma (for pl assay):. M x_.a _negative plasma | ot at a dilution of
1/40 with an eglrélls c\?BT-‘i? Vageinjaarus peel difded withs s medibms :bbt ai ni ng

a final dilutioR,. apd.a final concentration of
400- 600 pfu/m 8?2{? eclaéglg%éllg pﬁi%r lﬂ)Ctbcl m): Serum (for serum assay):

M x a negative Nidimmaionarolt Gm@w@f]n@imia/ﬂfﬂimtj% F2& an equal vol unme
of the vacci ni a Vi rus 00 t hus_ obt ai ni ng a final dilution of 1/80
for serum and alYkendpr EBI&@W&’MM}& QshriGeor SH0basstu# M18132 (himesfactured

vaccuni a Vs, PRQ. FOShfLY Sla$ %t 48 aif b %%“?/zfoe—\%l‘%ﬁ ta.{l %chlal volume of the

vaccinia virus pool, thus obtaining a final dilution of 1/80 for OmriGam 5% and a

final concentration of 400-600 pfu/ml for the vaccinia virus pool.

15 Plasma (for plasma assay): Mix a negative plasma lot at a dilution of 1/40
with an equal volume of the vaccinia virus pool, thus obtaining a final dilution of
1/80 for plasma and a final concentration of 400-600 pfw/ml for the vaccinia virus
pool.

Serum (for serum assay): Mix a negative serum at a dilution of 1/40 with

20 an equal volume of the vaccinia virus pool, thus obtaining a final dilution of 1/80
for serum and a final concentration of 400-600 pfu/ml for the vaccinia virus pool.

Positive control (plaque reduction):
Mix a positive sample at a dilution of 1/40 with an equal volume of the
vaceinia virus pool, thus obtaining a final dilution of 1/80 for the positive sample

25 and a final concentration of 400-600 pfu/ml for the vaceinia virus pool.

Roll all IVIg mixtures and controls for 90 min at 37 °C.

5.2.3 Virus Inoculation (Day 2)

523.1 After 90 min incubation, observe the BS-C-1 cell monolayers

30 (that were prepared on day 1) which must be healthy and confluent.



Mx a positive sanple at a dilution of 1/40 with an equal vol une of
the wvacci nia virus pool, thus obtaining a final dilution of 1/80
for the po¥tzw@igghpl e 25 and a final concentration ofCHQEG0®782
pfu/m for the vaccinia virus pool. Roll all IVIg m xtures and
controls for 90 min at 37 C. 5.2.3 Vinigslnoculation (Day 2) 5.2.3.1
After 90 m n incubation, observe the BS-C-1 cell nonolayers 30 (that
were prepared ogxday 1) i t hy..and, confl uent. WO
2007/ 017859 PCT/ 1L2006/ 0‘8@%%%%§%§9§u€ﬁ§}r %E “the nmedi um from
each well. 5.2. 3.28.8aref uChlgcﬁal@da@dZJZﬂnﬂS%ﬁM@ ﬂ}?ﬁ&l‘é‘é%dag&m%@yw Qhes
to the wells and gently ck the plate to achieve an ev

distribution of "H aqdn Yuheck 5116513},21@ 1o anhiewoy mhevmmnBMro@I 0P eltk
vaccinia virus cARs b for 60 mn at 37Cin the C& incubator.
5.2.3.5 Conbi ne between the grow h nmedi um (MEMK2 4% FCS) and the
tragacanth sol uti2dhd (1: 1) Allewdhaden-Red%l

Add 3m of the tr cant h-medium to eac%@%h@ugh%g?ggg&}b ?r{(?:égba&
the plate in a %7%96%6%@@21110@}3&%2 his. 5.3 Cell Staining and

Determ nation o 59( 5. 3.1 am.ne the plate by a
ni croscope for g §érvati on %P]Iﬂ)e)}j@’&ee éﬁx l@dmmﬁ?/m@cs} and

process shoul d the tHagngaith buss@(1:1)eand & | 15 out in
a chem cal hood 53% r’[gt;} t1 (e V\)/ea“11 %d?i@%t’p%fiﬁg“%%‘@ E&E&dd 500l

EtOH to each we P3®\alt il Bond o€ the Takecantiemsdiuui, ito Badfvell Of t he
vel I's by, tappin 5 chsin_staining solution (Section
4.4) to each m??35(/\a %(% bf‘?#fwfﬂégmr%’{%@ npgbady for dhrout of the
wel I's by tapping. 5.3.6 Count the nunber of plaques.

5.3 Cell Staining and Determination of PRNTs5 (Day 5)

5.3.1 Examine the plate by a microscope for observation of lysed cells.

5.3.2  The staining process should no longer be sterile. It should be carried
15 out in a chemical hood.

53.3 Empty the wells by tapping.

5.3.4 Add 500ul BtOH to each well. Wait 2 minutes. Take the solution out

of the wells by tapping,.

5.3.5 Add 500p1 Fuchsin staining solution (Section 4.4) to each well. Wait
20 2 minutes. Take the solution out of the wells by tapping.

5.3.6 Count the number of plaques.

6. TEST ACCEPTANCE CRITERIA
- Virus control should result in 80-120PFU/well.
25 - Negative control should result in a uniform and intact monolayer.
- FPlasma, serum and IVIg negative controls should give >80% plaques of the
virus conirol.
- Positive control should give < 50% plaques compared to the plasma, serum
or IVIg negative control.

30
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tudy A pil at. duct.ed, wth the.l Def ense Force
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power was generated from whi e exception 15 and the excl usion
criteria of the plasma donation, apart fromthe general bl ood

was conduct ed T ROUREBERCKe Wi th (he CDC gui del ines (Ritpt//-v c bt
Sl R T e L
were 20 inplenented in the vaccination protocol. Plasnma screening
was pr ef oré{'gegﬂgtssitél !

A pilot study was conducted with the Israel Defense Forces (IDF), which
served as a model for the vaccination and screening of plasma donors. Upon a full
analysis of the data, the statistical power was generated from which the exception

15 and the exclusion criteria of the plasma donation, apart from the general blood
banking, were finally formulated. The vaccination of the IDF subjects was
conducted in accordance with the CDC guidelines

(hitp://www.bt.cde.gov/agent/smallpox/response-plan/index.aspiiouideb).

Additional criteria that may arise from the full analysis of the pilot study were
20 implemented in the vaccination protocol. Plasma screening was preformed using
the same standards as in the pilot study, with a few changes that were derived from

the full statistical analysis of the data. |
The final cutoff for high titre (HT) hyper immune donation was used after
the full assessment of the titer variability and the estimation of the percentage of the
25 population that would contribute to the HT hyper immune plasma. An example of
donor variability is seen in Fig. 1. This HT hyper immune population was kept
between 10-15% of all subjects who showed either sero-conversion or clinical signs
that the immunization was successfil. Plasma collection was conducted according
to the FDA guidelines and the local blood banks’ standard operation. Selected

30 subjects were repeatedly taken advantage of for example by using a



the sane standards as in the pilot study, with a few changes that
were derived from the full statistical analysis of the data. The
final cut oMo dovuitisgh titre (HT) hyper imune donati on m@asiLe@edosadat er
the full assessnent of the titer variability and the estimtion of
t he percentage of the 25 population that uld contribute to the HT
hyper inmmune plasma. An exanpl e of donor Variability is seen in Fig.

1. This HT or LN ulatio s.kept ~between 10-15% of all
subj ect s (]3 g‘r 1@%&1}%% &i l‘hgﬁglggr%)}l ﬁ%\l\g‘?c' eorsee | Phicgamplsi HlsPatenalNo.
the i muni 28920718 WeG088165RERE Me inddrASIRIGRLS G I conduct ed
according to the FDA guidelines arﬁg&t he%lgocugﬁgggrg anks' standard
operation. Sel eStiigcBowib)ienyscliniea signseatredtyhidet efora PlamiA86n@fon.

for exanpl ng a WO 2007/ 077889 PCT/ L2006/ 000782 27
pl asmapher gs@? éé/e %l?bjeﬁi%a‘gﬁ"& TRGeEnASH- ég@ﬁ%%@ grg aefdllgivsexanpl e US

Patent No. 6, 63Z2z0f3%1 | r rein by .

ref erence). Subjects wp%gﬁfvﬁggﬁgﬁ %l)}%gll% ds? :}%ﬁa@ B\%ear%ee?gkiﬁa@ﬁ’eac?df%%qy

pl asma don®EGWRASSS Thasesssibjvatit thenanmundingcayimahtdby Ghd Bitceh &yINbhe
|

are as foll onsy 5 @_&)or mal Bri mary vacci nati on appears as a papul e

after 3-4 d&Y%° SHE PREPEES eP&?Sé@ﬂ?( @84 progressgs (e iveslefompned pubisle by the
sur roundi ngieomtHe! t{1:.6 esicle center becones
depr essed andgpr%lg’réB seg%s?glﬂgl dv%é #{%ﬂ%ﬁ%ﬁégﬁe&tﬁf@u%ﬁt%gﬂs Y- ‘rpmg

day. By the lrewhfschbdejiichqrogesses then egs tedter bhecPpEhuL G0 @Hélg&ﬁ;h%}‘ﬁr 1
form ng aA?{?Q scab, which progresses fromthe center of the
pustul et o é%e‘P%pW@‘?lVe thejsgabpdetaghepamsi ¢ well-fmnkdscat limainab det aches

and a well-forned sca i | e.2:-Normal. . Reaction.Tipnes to
Vacci ni a vacci nati on Tﬁgf\/e Ig%agﬁ%gﬁt}mbrr%%gcﬁon\é?chﬂa VECOnasony| e 5- 6

Vesicle with surrounding erythema -> vesicle with depressed center
8-9 Well-fornmed pustule

Day| - Description

0 ' Vaccination

34 Papule

5-6 Vesicle with surrounding erythema — vesicle with)

depressed center

8-9 Well-formed pustule
12+ Pustule crusts over — scab
17-21 Scab detaches revealing scar

Rarely, in some previously unvaccinated individuals, seemingly appropriate
15 vaccination techniques may not result in any reaction. One should assume that the
individual is not immune and repeated attempts should be made to achieve a
primary take. At least three attempts should be méde, switching skin sites after a
second unsuccessful attempt.
Systemic symptoms: Systemic symptoms are expecteci and usually occur
20 about a week after vaccination, These include: |

e Scoreness at the vaccination site

¢ lIntense erythema ringing the vaccination site



12+ Pustul e crusts over > scab 17-21 Scab detaches reveal ing scar
Rarely, in sone previously unvaccinated individuals, seemngly
appropria cination techniques may not result }j@rAaR¥en007s2
reacti on.%&%}%gw\éﬁgd assune that the individual is not i1 mmune and
repeated attenpts should be nmade to achieve a primary take. At |east
three attenpts should be nmade, swi tchi ngz%ki n sites after a second
unsuccessful attenpt. System c synptons: Systemnm c synptons are
expected and usuat| YMagsar 20 about a week after vaccination. These
i nclude: Soreness at the vaccinaiion site (r) Intense erythenma
ringing the vacciﬁai?’&i’l]é‘ii?@l’ﬂl}yz{?@?1?017859 PCT/ 11. 2006/ 000782 28
Mal ai se (r) Lyrrph@dg@?aq h al.): I &y adache, chills,
nausea, fatigue Fe ergi%’ agb‘g%é%%ﬂrlsé%gée%fﬁpﬁgge normal reactions
vari es consi derabdyFet@m study to study. The following table lists
the synptons covered by the studies and provides an indication of
the rande: TablldeRccmzenner efribeseoformelasattons woleyaoudiddrably doc sady to

Reacti on n Lynphadenppat hy 25. 0-50. 0%.yal.gi a, ..headache,
chills, n%‘g aﬁ%?@lq‘@%@g}f‘eﬁﬁ% 18?1@%&%@813 %%’?Faffgybh%ﬁ%@l?f%n FoTHES
pl asma donai ineRasdiost tHe kaiee: pl ace when the scab fromthe vaccine
separates fromthe skin, or 21 days post-vaccination, whichever is

later. Al plasm Table 3: Occurrence of reactions to Vaccinia vaccine
Reaction Occurrence
Lymphadenopathy 25.0-50.0%
Myalgia, headache, chills, nausea, 0.3 -37.0%
fatigue
Fever > 37.7° C 2.0-16.0%
10

The plasma donation should take place when the scab from the vaccine
separates from the skin, or 21 days post-vaccination, whichever is later. All plasma
samples were qualified according to the FDA guidelines for plasma safety. All

15 quelified donations were screened for high Vaccinia titer. Only plasma donation
with predetermined minimal Vaccinia titers- will be pooled for fractionation of HT
hyper immune VIG.

Receipt of plasma donation and release for fractionation was according to
preset acceptance criteria. These criteria include only using plasma units with

20 vaccinia antibodies titers above 1800 OmriUnits/ml,

P~ro duction of HT hyper immune VIG batches.

a. Re-suspension of 10-12 Kg of paste II (equivalent to 2.5-3.0 Kg of
immunoglobulin). . :

b. Manufacturing of bulk 10% solvent detergent treated and 20

25 nanometer filters immunoglobulin,

c. Filling the product into 2 ml prefillable syringes.
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using plasma units with 20 va.ccinia antibodies titers above 1800
Onnri Units/m . Production of HT hyper imune VIG batches. a.

Re- suspensi on of THEOHT2hifgr dhunpast 1¢G imiL 881 chatelizt® ag o f
i rmunogl obul Ig)ggglﬁl Manuf act uri ng of bu}'e | c 100% sollzverélltc gglé’rto ?OUSP

treated and™ Finskanescula enendgohmbiog Sebilkty rstudies 5 kﬂd HT fyker

product int I ri 20071017859

PCT/ 1L2006/}% %7@2\}%@5}&0% %@c?elf’mﬁaé“\ffg@%ay be characterized
according to t h&hdSRollsWREYEARN HrSiludt NEHANRHS: nQglobul .
Stability studies of the Igﬂ' hypeﬁ;r L|1m"rune \Y/ %'éjfl na?ﬁ]c(g{réta ﬁlgpfé gﬁo%ﬂd
al so be carPregogipbulig compositibn Mﬁ@@)acmrdmgd@die iahattat eri zati on of

one exanpl g zp%gr um nunogl obul i n conposition (HT-VIG according to
the i nvent| on %osml on HT-VIGis a sterile solution containing

10% protei n (108PYIGNsla aldile SOhiohOlRinil 60l §35%h 035051 3. FuIRn

Nor mal | mmunogl obulin G, % 0 maltose, n‘flgc’fll
Manuf act ur iSAlE lprlo@ié@&éll@e@tdeqst 1996 |ib THvhén R%mtau aﬂnﬂﬁ%@{o@gﬁn@ollg%
et hanol fr [ asnma. 15 Safety HT-VI G undergoes viral

r enoval /?nglg%ljfo\gg’t S%a(t%rc]??Eh}JBﬁbonScorrposed of 3 wviral inactivation

steps: The Cohn- col d ethanol fractionation has been validated as

Manufacturing Process Description

HT-VIG is obtained by Cohn-cold ethanol fractionation of plasma,

15 Safety
HT-VIG undergoes viral removal/inactivation technology; composed of 3
viral inactivation steps: The Cohn- cold ethanol fractionation has been validated as
a primary virus inactivation step. HT-VIG undergoes a second virus inactivation
step by the Solvent Detergent method using TnBP/Triton X-100 and a third

20 inactivation step by nanofiltration at pH 4 and makes HT-VIG a very safe
immunoglobulin.

Pharmaceuntical Form

HT-VIG is a clear or slightly opalescent, almost odourless, colourless to pale

25 yellow lignid for intraveineuses or intramuscular administration.

Vial type

The sterile filling of the product is carried out in glass, siliconized vials of

10ml with 4-5ml fill volume or in a pre-filled 4-5m] syringe.
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opal escent and colorless or pale yellow solution. Quchterlony G ves

a positive .} 1.t h.human protein anti-sera and a negative
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S
I
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PARAMETERS LIMITS

Characters Clear or slightly opalescent and
colorless or pﬂe yellow solution.

Ouchterlony Gives a positive reaction with human
protein anti-sera and a negative reaction with
animal protein anti-sera.

IgG by Cellulose Acetate

Electrophoresis =%

IgG Content 85mg/ml - 110 mg/m}

Vaccinia Antibody Titer 40,000 /OU/ml

Anti - Hepatitis A >100TU/ml

Anti - HBsAg > 0.5 IU/g 1gG

Total Protein 8.3% - 1.1% (w/v)

Distribution of molecular Monomer and dimer >90.00%

size (HPLC) Polymers and aggregates <3.00%

Anticomplementary Activity <I CH;¢/mg IgG*

Prekallicrein Activity* <35 IU/ml*

Anti-A & Anti B The 1:64 dilutions do not show

Haemagglutinins ' agglutination™

Tri-n Butyl Phosphate (GC) <5.0 pg/ml (ppm)*

Triton X-100 (HPLC) <5.0 pg/ml (ppm)*

IgA content <0.36 mg/ml

IgM content <0.24 mg/ml (<10 mg/d})
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B. Data Collection, Analysis & Interpretation

Data collection is a straightforward process and can follow the local data
banking Standard Operating Procedures (SOP) already in place at each center.

The subjects” questionnaires for the vaccination and the evaluation of the
screening program, was formulated. The blood collection, storage and shipment
Instruction were written and supervised according to SOP. All attachments to the
vaccination screening and plasma collection protocols were formatted in an
clectronic copy as well as a hard copy to allow for analysis and surveillance by the
Quality Assurance teamn. Data was entered into a PC-based database system (e.g.
Paradox) to enable on-line querying and production of up to date reports.

All statistical analysis was performed using a statistical software package for
the PC (e.g. SAS). Standard parametric tests were run to compare symptomatic and
antibody responses. Primary analysis included safety, serological and clinical data.
The parameters for response to the vaccine included data of clinical skin reactions,
normal reactions, adverse effects, severe adverse effects and anti-Vaccinia titers.
Those subjects having titers that are above the threshold chosen as eligible for

collection and assigned for hyper immmme, were included in the preliminary



screening program was fornul ated. The bl ood coll ection, storage and
shipment instruction were witten and supervised according to SOP.
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hi gh vyi el dFurthermore, the above process can be performed at a low pH thus allowing in
addition the inactivation of viruses that are sensitive to low pEL
The storage of the liquid product may be at room temperature for at least
two years in pre-filled, ready to use syringes. For longer storage times, the product

20 may be stable for up to 3 years at 2-8°C.

D. Results

Three studies concernmg Israeli and U.S. plasma donation samples have
been conducted
25 Plasma for fractionation and manufacturing of hyper immune Vaccinia
immunoglobulin is usually collected from voluntarily revaccinated donors. To
commence this investigation, the variability of anti Vaccinia immunoglobulin in the
plasma donations and percentage of plasma units suitable for pooling was studied.
The collection of suitable plasma donations from revaccinated subjects is

30 based on clinical manifestation of the vaccine. On the other hand the hyper immune



Furthernore, the above process can be perforned at a | ow pH thus
allowing in addition the inactivation of viruses that are sensitive
to | ow pHwOhegtwsage of the liquid product may be at mcoameses/ooe7s2
tenperature for at least two years in pre-filled, ready to use
syringes. For |longer storage tinmes, the pgoduct 20 may be stable for
up to 3 years at 2-8C. D. Results Three studies concerning |sraeli

and U S. phasm &8Baido ve sbeen copducted: 25 Pl asma for
fractionat |bon an% ranuf gé’tsa gérgl) 1%?181? I%rh%iptehre ﬁﬁ%%ﬂ%%g@ Cn(foélelatlon%etween
i rnnunogl obBgse two metidalilay agebdegict ed from voluntarily revacci nated
donors. To co nce this investigation, the variability of anti
Vaccini a i mmnggfaﬁlﬁ furing ot bjiper igiraunagletodias caniss Mbdrape rislent ghicofng
pl asma uni siiable, f o9l i ng.was studjed. The col|ection of
suitabl e pfozgrrgle%%na Folﬁggh?r t}%kygcﬁ? £ eti®s GByEs i"%a%ﬂ% phssraion
cli ni cal s manhfitsteinbascioblddye THGEHNS sc Rt e hy.pal,
mmune VIO 2007/ 017859 PCT/ T 2006/ 00585 54 pf“ggs"?rg‘lrs?:%??%c??tg%t Regidhal

based pri nBfEFs ylomnti-acomiaskess tint evsstlarThiasimer p@ilat ftonabeilvealtect BEE
two met hod sed. . Manuf act.uri ng of hyper imunogl obulins
carries i nﬁ%lxre@ﬁ?ﬁ ??@ﬁnséé? mﬁﬁ?@}}sﬁﬁﬂmﬂgﬁ?@flgpggth%{fhﬁﬁWeucal yield of
drasti cal | hereidus@dliRNGRORRT s ChRrRiatdd ¥1o ' utagt uring
t echnol ogy. The hi ghl y_ggnsi tive ELI %A aggagesgfg‘%ﬁglec{&gegﬁh%g? Hl?gtfolﬂ of
titers of BEtRVepHeRiyuiablg®i the pegrliction pf HigheTipeodiss |t can al so

det ect is inununoglobulin Gin intravenous umunogl obul i n bat ches.
The theoretical yield of the VIG production process was cal cul at ed.

The resul tExamglcht eStrédidhg toTean®t RLIRL tifeh€ i) L Oy Liaphe
for the production of High Titer VIG "0 Bxanp Q‘yl?%gc?%%%idzogg%ﬁ gﬂti
Vacci ni a ti&vafgnptedsubieets. uni ts donated by revacci nated subjects.

Background: Pl aﬁ@cgggﬂrzar}:i PR oy e feogl'(?c{uc%i/gg Cio? ! %;Lcrciincig-rich

ntravenous immunoglobulin were collected from revaccinated donors during the

15 Israeli emergency program, in which selected military and health services personnel

were vaccinated against Smallpox. Since donor selection was based exclusively on

clinical manifestation signs and not on sero-conversion mmunoglobulin titers, an
assessment was needed to evaluate the titers in plasma manufacturing pools.

Methods: 37 plasma donations were selected randomly out of 24,000

20 subjects who were inoculated intradermally 30 days previously with 20ul of the

Elstree Vaceinia virus (mean titer, 10’ pfu per milliliter). The plasma units were

monitored for the titers of anti-Vaccinia immunoglobulin using an ELISA assay. 3

ml of each of the plasma donations were mixed with the other samples and the pool

served as a positive standard. The pooled plasma positive standard was then

assigned 1000 arbitrary units (1000 OmriUnits/ml). 20-40 OmuiUnits will

2
Lh

neutralize Vaccinia virus by 50% in a neutralization assay of the kind described

above (the PRNT5; assay). The pooled Vaccinia plasma positive standard may be
obtained on request from OMRIX Biopharmaceuticals, Ltd., Tel Aviv, Israel.

Results: The results are summarized in F ig. 1. It was found that the

30 variability i the donated plasma units ranged between 26 units and 6530

OmriUnits. The calculated average was 971.8 OmuriUnits, the standard deviation



i ntravenous i rununoglobulin were collected fromrevacci nated donors
during the 15 Israeli energency program in which selected mlitary

and heal t hysef v ces,personnel were vaccinated agai nst gl PAXgoeRNCE
donor sel ection was based exclusively on clinical nanifestation

signs and not on sero-conversion inmmunoglobulin titers, an
assessment was needed to evaluate the tit¥rs in pl asma manuf act uri ng
pools. Methods;_ 37 ﬁjasna donations were sel ected randomy out of
24,000 20 ¥#H]3S whilpBredeedan wes ankt ¥@ Onuiliits: fhb rgsuli® oflhescalculated

previously 201 | stree Vaccj,nia virus (mean titer, 107
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t andar d . i d. 1000 it it 1000
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50% i t r ald gzt ' oKi i t h )
PRS0 aseay) | HiorRlilSoRY Woul NEDK. O HESFoNIAIn MR Figkl dfay are

obt ai ned orfignélierady highen OMRI ¥hcBiawphge rofc st petna, dbdddion d@lec® Yoom

I srael. Resylts: g%ge esgl hs. are summarjzed in Fig. 1. It was found
that the 38 &5 iﬁ”ﬁ’ieﬁi If FEPYsRLa T LMY wlestng depatianythat bevatters

26 units amichep 1 b At er.age. was .971.8 Or

iUnits, the % aﬁgaglr dg_@gﬁre(?/#gp?lgﬁl Fez(ggiﬁ[ g?%%g %@ggﬁ%iﬁlﬁﬁ £35), 4
was 1 34gommopl@dthygeirmnipamr; plasnotitey bRl B34 ekt t5Stimdd 8 ch&SHAL ﬁlqugiI%E
cal cul at edr. ver?géevcm.nm.des with the average of the experinmentally
m x pl asna A RS VAgHIRIA: Tgnogebutipe ik therefoss obivioue tenttscpdeaimpof

uni ts does ynRtnadiddehn f : Led one. This indicates that
the ELI SA (I:ID_oesT1 “hot s u?f({af?ﬂf %?%Cc‘in%%cgﬁ %@r@“’%mr%@&%iﬁ%ﬁ% “ge[”fl very high
occurring Wieringivahms ltofhes 4 oas HHgetite $eehe $ROGIUS BBl Yy about 10%
of the populatiogn had titers that are significantly higher than the
average of the gtl"é RUEbHE 6y e highditedintdiaduals etblycinamiain asieby Righs.
't i's anpatgRt of RAlifib SAYRLAFIR. OB PRoL e BRYS & LSl Sieh titre
individuals of about 3000 OmriUnits/ml. This titre was maintained even 3

months after revaccination and following almost 20 plasma donations.

Example 2: Correlation between Clinical Responses and Sero-Conversion of
20 Smallpox Vaccination of Revaccinated Adults.

Background: The production of Vaccinia Immune Globulin (VIG) relies on
the collection of plasma from recently vaccinated adult subjects. Recent reports
indicated that the clinical response of naive subjects exceeded 95%, while reports
from the early 1960s showed that the clinical response in revaceinated children is

25 much lower. A clinical experiment was designed to evaluate the response
percentage and to assess the correlation between the revaccinated subjects’ clinical
response and the increase in anti-Vaccinia titers.

Method: In this randomized, single-blind, prospective study, 157 adulis who
had been previously immunized, were inoculated intradermally with 20ul of the

30 Blstree Vaccinia virus (mean titer, 10’ pfu per milliliter), using 2 hypodermic

needle, and the site was covered with a semi permeable dressing. Subjects were



hi gher than 1800 Ornri Unitshnl are collected (very high titer plasna
donations), the 1o pool ed hyper imune plasma titer would be at | east
5 tinmes higyhenohaa t he regular rich pool ed Vacci ni a mamnogb/olezi n.
It is therefore obvious that screening of plasma donation of all
revacci nated population:is required to idgntify very high titre

i ndi vidual s having a very high titre of the specific antibodies. It

was found tohatitote i Fre bndivj ) | . mai.ntain a very
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was nai ntaihed even 3 nonths after revaccination and foll ow ng
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d obul i ns(ALGpArelies on the collection of plasma fromrecently

vacci nated adul t subjects. Recent reports indicated that the
clinical respon&&Sigfs: Raress supy didiersdenrde etightlyosvenhiticalingpbrdsgonderom

th I - that. th | i ni cal i revacci nat ed
chi 1 dren” i 2080 R o il e fp oS sk RN - e sUedRgclE hipects
eval uat e t khor @aﬂmmwdpﬁr@%@h@&ﬁoﬁr(@zh,@@f 8655 1Gs qﬂraﬁieh}%atlgggonding

bet ween the revacci nated subjects' clinic response and
i ncrease i AUkiAS Wese tadbiced by Barseraie bhds batwedi therlatdomd 3@, days after

i ngl e-Qling,. ti .ud 57, adults wh had b I
" uni 36d e RGN IF alR o e TR e foobs, rmERs sdsnersnELe
Vacci ni a VichnSstérieaith thd 7 RN US| . :
hypodermic needl e, and t gesgiil%eoﬁg[g ag%%e% ﬂvl\%l%skq%élg%]#g tﬁgrfﬁ%%o@ of
dressing. Stglfiteclesions reginmrIA0PhAdTBPANREE | ROABLRDAZERa 3Buscle aches,
noni t or ed I vesi cbﬁ formati.on. an days 3-4 and days 7-9 (a clinical

response of" PHe anglf_ 139335398?1'698854 RSB Peasfataesof ipsabipstsevent s f or
oy 1L, TR0 SRl ST 4 v
serum t it eday Qe thesiietbaliirngtibief pishelas apuanté baldaye7-9BwELE B9, -
very close to the correlation percentage found between the sero-converted subjects
that have pustules on days 3-4 and/or days 7-9 (88.44).
Serum titers at day 0 were very variable, and become even more variable as
titers increased after 14 days. This variability appeared also at 30 days after the
20 vaccination. Only 10-15 percent of the subjects had high titers that would be
suitable for hyper immune Vaccinia immunoglobulin production.
Conclusions: When 20ul of Elstree vaccine strain at a titer of 107 PFU is
given to revaccinated adult subjects, 62.87 responded clinically, similar to the 62.42
sero-conversion rates. There is a very high correlation between the two methods
25 {about 88%). Anti-Vaccinia titers reach a peak at 14 days after vaccination and
decline by about 30% at 30 days. The titers of the revaccinated subjects was shown
to be highly variable at 30 days after the vaccination and only 10-15% of the
revaccinated subjects had titers above 1000 Arbitrary ﬁnits which comply with the
production of hyper-immune vaccine globulins. These data suggest that a screening

30 test for the hyper-immune subject should be mandatory.



Results: Success rates differed only slightly between the clinical
responders and sero-conversion. Cinical responders were 62.87% -
very sim lgh.4901Rs subjects who denonstrated sero- copyefiSiy®hnirs:
(62.42% . Serumtiters in all the responding subjects were reduced
by an average of 30% between the 14th angABOth days after io the
re-vaccination. In addition to the formaffon of pustul es, cormon
adverse events consistent with the presence of an acute viral
illness including the fonmation of satellite |esions, regional

| ynphadenopahhyaryf ever, headache, nausea, nuscle aches, fatigue, and
chills appeared only in a small percentage of the subjects. The
correl ati on betlusbmindre stediss comnimte ehbtstiiy etérs Of dsthirdgdfbutiay Glos

vs. 15 day 0) .and. the clinical formatjon of pustul es appearance on
days 7-9 mgeé’a%“’}‘?ﬂ?‘i@m@%% é%eoéf%lyt“éal‘la}%lﬁ dgsy é’E@tP@ﬁU‘ﬂér dnaragaofensdd
bet ween ¢t h ' : 3 t .0n. d; 3-4
andl o day e 7 80 BOREF BRI o BYgs PHR M R AlichRAydc &
and beconefesible wonilizeathicafibesasenitd FRISAImeheasedviath ehe MbHIBYS anti

Thi s varia%illtéﬁifpeared al so at 30 days after the 20 vaccination.
Only 10- 15 "p&PERpiasHr 3anePlet b bt singled PntgRoelingehighttiat plaemh dinite that

suitable f per . i1AT inja.l U | obul .n producti on.
C‘onclusion%gc0 Téﬁ&Z&? of%Eﬁgﬁgégkﬁgégﬁﬁgﬂﬁg a&% %F EKFFF@Flég 1070%FU
is given travencas dinnaneglobdiih ting uRiceet&indRe %30[ ®eRRNERM: & drBiGRLhY
simlar toﬂfﬁe 62.42 sero-conversion rates. There is a very high
correl at{ oft Bét¥len the two nethods 25 (about 88%. Anti-Vaccinia
titers reach a peak at 14 days after vaccination and decline by
about 30% at 30 days. The titers of the revaccinated subjects was
shown to be highly variable at 30 days after the vaccination and
only 10-15% of the revaccinated subjects had titers above 1000
Arbitrary units which conply with the production of hyper-imune
vacci ne gl obulins. These data suggest that a screening so test for

t he hyper-immune subject should be mandatory. WO 2007/017859

PCT/ 1L2006/ 000782 36 Summary Prelimnary studies indicate that the
titers of nm nunogl obulin G of



revacci nated volunteers are very variable, thus VIG products that are
produced 5 from such pooled plasma resul®’ in relatively low titers.
The studies indicate that it is feasible to utilize the fast
screening ELI SA nethod in which the high titer anti Vaccinia plasma
sanpl es caflpdIMShgl ed out. Pooling high titer plasma units that

f 0-15% d . | at i f h i f. a.
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preparing a concentrated and~i nproved, 1 nmunogl 6bulin conposition
for treatipghsgbiieatisroaganisal, edmpgingst or infected with a

pat hogeni ¢ m croorgani sm_conprising: (a) selecting bl ood or blood
conponent s obt é)nestlestng blopdpul la@pg@oamonmf@iqhtauad drora-a/pepulataee 81
agai nst one or nore antigens associafed . with the pat

hogeni ¢ .
m croor gani sm ( b) DEAYIEPRR eAYCCHIRE F8RIngE 0BG ALj TOLC ézﬂﬁg%ia&omated
i nmunor eactive Wt 'thscgiega g@ﬂ&erﬂic(f @gﬁﬁgﬁ{.gani sm by an i mmunoassay
00 onp POEAl

in said blood or E nents o fndiviquals to identify
very high titr @b(} | dtenth g Shdavgdibra spetifichirtibddidy enpfundadadtive with
specific antibodies, wherein said very hightitre is at |east twenty
ti mes higher than $aé pathogepicomisrepsganem bgspomiernoardiy inlezidslood or

re-vacci nat ed agai nst the pathogenic mcrqoorganismthat elicits
production of sai d?/9BEcFIMBONGHE | oéﬁléslﬁd(‘egquérﬁﬁi Ty s BERbiEsd

conponents compr i sj g yMEUnealgbul ins, fEaMisal de Wefy HLAR LIS dies,
O purT Ty COR Fati ng t Re p gf

i ndi vidual s; and ( I'’ng and/ or cen | roduc
step (c), to obtaiwharei QAW AiH titamsnadbah Uhiehte aiRaHikh&@thag the

The met hod of claim 1l further Conprising the step of aliquoting the
concentrat ed i nmunoige obfuvery dowprsponder indiddiialer neevamvmaied tagdosadhe
form pathogenic microorganism that elicits production of said specific
antibodies;
(¢) combining blood or blood components comprising immunoglobulins
from said very high titre individuals; and
(d) purifying and/or concentrating the product of step (c), to obtain a
concentrated immunoglobulin composition.
2. The method of claim 1 further comprising the step of aliquoting the
concentrated immunoglobulin composition in a low-volume unit dosage form.
3. The method of claim 2 wherein said low-volume unit dosage form
comprises a vial or a pre-filled syringe.,
4. The method of any of claims 1 to 3 wherein said pathogenic
microorganism is a virus.
S. The method according to claim 4 wherein said virus is a vaccinia virus.
6. The method according to claim 1 wherein the titre of specific
antibodies of the concentrated immunoglobulin composition is at least 10 times

higher than the average titre of specific antibodies of said re-vaccinated

population.



3. The method of claim2 wherein said Io%vol ume unit dosage form
conprises a vial or a pre-filled syringe’ 4. The method of any of
clainms 1 to 3 wherein said pathogenic mcroorganismis a virus. 5.

The met hod, accorj | ai reli.n.said vir j accl ni
Ihe et hody a0cor gt ofl BEkg) VTEHARST G Whelcly Y R Bhrared
specific iﬁﬁhhﬂ@gbﬁﬁliﬁ’f_é&lﬁp@ﬁﬂéﬁ”t&cﬁﬁﬁﬂs' MHRUN Q&HsO D Ui o SWAREIS t 110%
is at least 10 tinmes higher than the average titre of specific

ant i bodi esimafius@gldbukavacci nated popul ation. 38 7. The nethod of
any of clainms 1 to 6 wherein the concentrated i nmunogl obulin )
conposi ti ch contBihieshod ehany i mlairshitey whensin isge Risgdotmpeneng is
The et hod lof any of clains 1 to 7 wherein said blood conponent is
pl asma. 9.P ﬁ\ﬁnf“nproved i mrunogl obul in conposition prepared according

to the meghod ofng rQ{/ecFlirﬁhﬁﬁloékg%ﬁl' YA8p&iifoh Mepdrb8racebrER Qd't) ‘;t]fé&

anti bodi es of the conposition | east” 10 times higher tha

aver age tihethodf oS98 bl ictainant itd@divasreir tiee piegrudfaspeeifiotintibddies dfiahes
re-vacci nated against one or nore antigens associated with the
pat hogeni ccampenidegani atmlieas0. 1 0Thisdsnhighey | thbul the awrpgeititenrpf specific
according to.claim9 havi .a low .aggregate conteni. 11. The

i munog| ob%ntmd&;»nﬁ'géi PP Btk AP HEALS) TeRECCBAlel 3RS OB ofgmore
conprisin LE I i ' ies.at-a titre of at |east
40 times %ilrg%ﬁg%% gﬁﬂ%g\){g}c’%@ gagh(fq%@eér)&g#r%gb%t&l I'c anti-vaccinia

anti bodi esy@f t hehd emyAGRgMGHREh comfbitidHacsorhies toRASME OdhashfG Rw
ELI SA assay in which a pooled plasma positive standard, prepared

from a popaggregasa contenhdi vi dual s re-vacci nated against one or nore
antigens associated with t at hogeni ¢ m croQrgani srle] i % assiggnefl
t he val ue BF 100bRHRMURPE in coniposition according to either of claims 9 or 10

comprising specific anti-vaccinia antibodies at a titre of at least 40 times higher
than the average titer of specific anti-vaccinia antibodies of the re-vaccinated
individuals when measured using an ELISA assay in which a pooled plasma
positive standard, prepared from a population of individuals re-vaccinated
against one or more antigens associated with the pathogenic microorganism, is
assigned the value of 1000 OmriUnits/ml.

12. The immunoglobulin composition according to any of claims 9 to 11
comprising approximately 10% immunoglobulin.

13. A vial or pre-filled syringe containing a low-volume unit dosage of the
composition according to any of claims 9 to 12.

14. The immunoglobulin composition according to any of claims 9 to 12
for use in treating or ameliorating symptoms associated with adverse reaction
to viral vaccination.

15. The immunoglobulin composition according to any of claims 9 to 12
comprising specific anti-vaccinia antibodies for use in treating or preventing
smallpox infection.

1e6. A concentrated immunoglobulin composition comprising specific

antibodies immunoreactive with a pathogenic microorganism, characterized in



12. The i mmunogl obul i n conposition accordlng to any of clains 9 to 11
conpri sing approxi mately 10% i mmunogl obulB’n. 13. A vial or pre-filled
syringe containing a | ow vol une un|t dosage of the conposition
according to any of clai 9to %ﬁl The i mmunogl qbul in |, ,
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in treating or preventing smal'lpox infection. . oncentrated
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i munor eactive with a pathogenic m croorgani sm characterized in 39
that the titre of specific antibodies of the conposition is at |east
10 times higher than the average titre of specific antibodies of a
pool of blood or blood conponent obtained froma popul ati on of

i ndi vidual s re-vacci nated agai nst one or nore antigens associ at ed
wi th the pathogenic m croorgani sm





