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| NTRAVENOQUS | MMUNOGLOBULI N COMPCSI TI ON FI ELD OF THE
I NVENTI ON This invention relates to an intravenous
w0 povanorgsobul i n conposition, a nethod for its PCT/IL2006/000782
preparation, forns of products containing it and
t herapeutic uses of the conposition. BACKGROUND OF THE
I NVENTI ON Smal I pox vacci ne contains |ive vaccinia
virus, a virus in the orthopoxvirus famly and cl osely
related to variola virus, the agent that causes
smal | pox. Neutralizing antibodi es induced by vaccinia
vacci ne are cross-protective for other -
or t hopox ENIRAY ENOIUS INEVIRINSOG E. OB LINFC OMPOS I TON
never been denonstrated in controlled trials,
epi dem ol ogi ¢ studies did show an increased |evel of
protection agai nst smal | pox which persists for 5 years
or less after primary vaccination and substantial but
wani ng inmunity that can persist for nore than 10
FlIEeBDsOFATHEHINYVRENYEON af t er re-vacci nati on can remnain
hi gh 1 onger, conferring a greater period of inmunity
t hanThis cimventidrt eelapsi iwany iMeaednoas i ieiinahQebulfiP cofipdksition, a
peopl e, .the vaccinia vaccine is safe and effective. In
mgthed {or dimpierasetiemn fonns of predicts eoniaiving s pndsthedpettie uses of
thgégecte . response to primary vaccination is the -
E}pé)ﬁ Mt of papul e at the site of vaccination 2-5
days after percutaneous adm nistration of vaccinia
accine. The papul e becones vesicul ar, then pustular,
BW%W&E X BYYENEEONn 8- 10 days. The pustul e
dri e§ and fornms, a scah, which separates within 14-21
days lﬁﬁ]{f POXVRSEING RONEHNS |1 YRerinia Wik a Viaustin gheo prthopoxvirus

' l.. .typical mld yeactions to the
£afRE R RoRE later HE G0l o b Sesnt it Gures smallpox
: . , : i e
AR08 ) Xy LA Sy 0 G0 g 98
orttidporuirusesy Altheaghneni cffiea®y pEORctiNtis B¥PE BRACRmonstrated in

noderate or severe reactions, which nmay
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 vaccination alone.
For most people, the vaccinia vaccine is safe and effective. In a non-immune

person who is not immuno-suppressed, the expected response 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

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.
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require nmedi cal attention. These conplications are

rare but occur at |least 10 tinmes nore often anong
w@eoonmarigsvacci nees than anong re-vacci nees andPEF/E.206W00782

frequent anong infants and i mune-conprom sed subjects

than anong ol der children and aglults. In the past,

bet ween 14 and 52 subjects per 1 mllion people

vaccihat ed (fgﬁr the first tinme experienced potentiall

Y
| i f.e>PCcBPIF HH2Y SXPEVIFNS. MAeTale| qrogfvisee Teactions, which may
l4 j v L Nj i nat | [ ire ical ..
I SR Bl SO LGRS B 3 ST I8P s
mpael SEtbnb ymuinde ey vaotiaetd MRarPfanidiy $&vRecif&RYAR] Idle more
patients with history of eczema or atopic dermatitis.
freggnd nempegi infants apdemmane ¢ostpromiseidt ssbjests t fhen virnosg older
spyeads .t ughout the body. Usually illness is mld
01&%6% @PF‘-%%?FH @xe st b@&ﬁg% 14 @éri@ sybjeets sler Immélion people
' . Lhe. heckpients occur .
VAR M S e 102 SEE TR, QLR s A OB BB FerdiE Hpgtions.

act i Yhéyfafowing bO@plitaions 6€ZeiRinikr 956%#0%9 require  medical
vacci nia (or vaccinra necrosun): Ongoing in ect on of
attgnitionii t h progressive tissue necrosis. The | esion may
and secondary | esions can devel op

progress for nonths, ]
el sg@ﬁw VAR, dpriou skin rpshesi eansed byrsvidespoeadomfeation of
. . .  ced Ceot din
gy e Gh R R SRABE RELGEE oF bbrte Brdpifis Lesions
b Rb iapPbarost d@tﬁn’[h SkdsUgnER Y iRYs §1%@2r1]cfslt fgfi‘{)lﬁgﬁ)ﬁ]gfﬁé: bbay Usually

virus and was higher in Europe tha

ill@esseisahild eddsetfdimitaig, bat chrabasewirt zedafay BhedinbbtUs®ious cases
eryt hemat ous nmacul opapul ar rash indiscrimnately
argeng VarEnc §v@pIenisc0qsuE pIOonEeprapy wacciees maders iindependent of

e R TN

S NSyl A D (I T i
progseseive dissaé ineciosts. [Takl jesios My lRbeRES #EnidMiss, 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
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
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 younger.than 2 years is characterized by

and incubation period of 6-10 days and is associated with degenerative changes in
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di sease from eryt hemat ous rash and acci dent al
vacci ni a. Post-vaccinal encephalitis: Inflammtion of
wWo b@7lotmsn. This is a rare and serious conpl i CBECT/Tr20@NH0782
the relationship with the vaccinia virus is still
unknown. The encephalitis that pccurs in children
younger than 2 years is characterized by and

A B e B S SERRE, 8
PRI 52 B AP Bl Ui
inemceptuipréssare, intgdlitid] bevuNibRE ARd ndlscRl@ PAFHIRIs. A second form

eliti's, convul sions and nmuscul ar paral ysis. A secon
of é}fmi@ﬁa&eh@cws dnseldet children namsl déulte HIhidrie rcharatterized by an

.adults. This | racterjzed hQy an jncubation period
o o B e e o e o P hsponse
I ' - W I cul .denyelination. . -
VLIRS BB, PRELNMREY A0 SIKEHNAN S ipfucnced
bystheatrairDdf Vaeaiddrs a{rﬂd&vé’s"lﬁgﬂﬁ%n%ﬂaﬁé tHefd iEYROPR, t han
inthe US. Two enmerging potentially Tatal adverse
ef f ebve cofergingl petomtialefatal sidverseasfiecty op sthalipodivhédnation are
and ischem c cardi ac event. Patients who experience

myapericaEdifis ppd dschewvie gailivg ayspt Patients whegxpericspoeardisssiiness
- | pi i.Qn and,chest pain. Death from,
fol B Fh im0 i bk nehglbionss 71 GhsBRnPeath
fre pSdar GPRITLRABH is 4 HistifictGRisbPRigd that between 1 and
2 people out of every 1 mllion people vacci nated may
di e Based anesast expdridnict it shestintated it bedsddnonand @ gedple out of
Vacfi@?r}}ﬁ‘ Moreover, subjects w th weakened inmmune
eVEDs 108y PRApe Xpgeinatehmar s as amesulirad Iforthrenicinigrenctions to

.severe reactions and are therefore excluded from
thg/géécgclu?}%ti on wWith vaccinia, unless they have been

ex SIAEL1-PRX Wi a [ gl.obul j.n .
(1 U apiedesS MhIBR | il WealcelbA SHEARME SUMAROLE Wrdhy stin
contlitmns are apee likely torhame ogveab wdchiosohnd hﬂ:nth@&tf@i:erh%‘éhméd from

conbining plasma froma plurality of individuals.
vageigaiion withrvagetud, aimless thay\hagp bieen axpadedttd smatipox virus.

Intravenous immunoglobulin (IVIg) is a well known medical product, which
consists of a non-specific immunoglobulin solution obtained by combining plasma
from a plurality of individuals. Vaccinia Immunoglobulin (VIG) is a solution of
immune 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) i)roduct
(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

reach an effective level.
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i mmune gl obulins obtained from plasnma collected from

subj ects who were vaccinated with smallpox vaccine.
wab@7s0isse i on therefore contains a relatively PCTL2006/000782

titre of anti-vaccinia antibodies. The preparation of

VI G conmmonly used was an intranyscular (in product

(MGIM, and was produced by Baxter Heal thcare

o P8 3 L 3005 e R e eSO el b
-80S Bl 08 3y YA U 104 S R By

used i ntravendusly

dstetraiteddyf e dougle @Milimeyadaistidte aabbRROYoMENEIton $iMf as cases
efficacy of VIGtreatnment is linmted and hi gh vol unes
obeczema Yascmaiun epdipsegreasiee Needeid, somuehah 1ah) ml/kg were used.
ffective,level.In..general an injtial_ dose of 0.6
Tﬁf’slek Bodirse iaﬁfl‘wtspklgk}’a‘iﬁ’t SHgBEy URES adyriniggted: intramuscularly at

i.nj.act.ed i ntranuscul arly and subsequent
LR o

etermnéd by the course of illness. In
seveFellywigi thearecOittht &R df Mo Isebti@ntGeR et rﬁéjgg %ff_ég%has been

vacci natum and progressive Vaccinia, as nuch™
mafle kg predece 3d6h fothesmvienowe adinfdstraion EVIGIV)nPeeparations of

I, injected intranuscul arly at o
Vﬁﬁﬁi\% %% lé{gﬁai%e Z@%J égmge@@eAcanmﬂia@er; ngoarhe N? similar
F - biQ- i st t a )
PEREECk AR b b BELE T AP, Pl B VIR s
medivahicafd aindotherMote |DAs 18TRPA ﬁhi?%?ed)fwiﬂﬁg/ Iavrr?erd? al center
avai |l able (G- VIG Cangene, Acanbi s/ Baxter; n por 3
frapewionli.l ar product is currently being devel oped in the

EU. T tnept wiith VIG IV requires nedical care and _
t herXi@?]@shgﬁrt dngysatgd mon ancideathl implantationsdivobling extensive

: K. VI b .i ndi cat.ed f i
L L Y —
. tu i Ci-ni an
waSaEpIOE cUTaL S 8V BRI 60 NRRC RS D,
impilimtatiorst ankeorofingicsd gentalised 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
scarring.

It was suggested that vaccinia immune globulin is also of value in 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
elapsed after exposure. At thi's‘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/ml following immunization with hepatitis B

surface antigen.
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that results frominadvertent inplantation. \Wen

ocul ar vaccinia with keratitis 4s present,

consideration of VIG should include the possible

' ' f ' .t t ed

t o O3S Belend S T B S o, dlseloas T hrepestion of
: i | ' i t hi ..

CYREHOSIRS AR R ibelinnle R (BB Hhe !ty eloPitin is

prepared fedth @ormyegeinslbim idho06nds WIRFIRARERABLerl 95ccinated with
t hose wi t hout contraindications to the vacci ne, unless

a MM apceinarmnenwhackdvehbhecresensseet 461t Aighex fhaumermal titres of
thig ti I ni strati.on of, pboth products, if

m‘éﬁ?&ﬁ?&BF@Wﬁé@&rﬁ?@%@&g I%J.gg. titpey @BHpOdY fo £M¥aiszpeoled and

fradMoALRES O%iv%lygb&% oses hepatitis B i mune gl obulin
prepare om I ndr vi é‘ual s who exhibit an increase in

hepaliS. iPatdht N6.f63692, 739 (1A6Yet0d]) ﬁiscio%ﬁssﬁ n%ethOf aﬁ&"%omposition

units/m_follow ng imuni zation"w th hepatitis
fog thh¢ pessivmimgemizdtisn FapaiecntsNmfected WiB 8O stddephble © infection
| oses the p,re&gr ation of cytonegal ovirus (
0

al)..di sc
ﬁ%}lp%tﬁpﬁéﬁlﬁﬁ%c%lé rRaicEIao B bE | GomprsEicpeispregats uirom a4 donor plasma
, . fresh:nl d who h .
T e T .
hakve @fﬂ%l’iéiftﬁﬁﬂ B6rh A Mtithls QP elandriRy o@&frﬁﬁhia%lﬁf){)ﬁiés & an Pll‘lt[i)%%lyof the

anti body to CW. Plasma cont-ainl ng rtre an
Staphy@odcss padteia Eiroblbod of bivvat @hpenedt vanple aRf bkdfided from

U S. Patent No. 6,692,739 (Patti, et al) discloses a
2 HRsERbdInacHpd BPPYation. dn antdiepugivie etiodimentz s¢lecnd pfoteins
orp P 3l 10BUEEREd dor B, Rt R dndisio s «arsspion of desired
s e it 001 La3oP ik 1), A s e o,
andtthishpool 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
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

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
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have hi gher than normal titres of naturally occurring

anti bodies to an antigen of the Staphyl ococcus
whawretiss® The bl ood or bl ood conponent sanpl eBCHIEZ2006/000782

obtained froma normal, un-vacci nated population. In

an alternative enbodi nent, sel qﬁt ed proteins or

peptides are adm nistered to a host to induce the

expressi on of desired antibodi.es, the enhanced high
GCRD Bas R APRRe i fisoiesent Rgensinsy ledottang preelipsthod and
prdfdfcd his pool is admnistered to a patient in need,

optionally after purification and concentration. WO

03/ OBRk] Tn dhé e Stha Priseht iﬁ%@xﬁ%fﬁ#%vﬁdﬁs%h@ﬁioﬁ foFBHPfring a

gl obulin having a high titre of antibody to

capcepiggsedvinnuenoginbulimeomposjtioh dor treatingosidjeste stadinated against
v.acci nat i a plurality of donors with an ) : i
OLAR{SE Wﬁg&a 1 HBICTPQRgRRIST GOPIPais e {#)oteleséias agfopulation
. . j f.time sufficient to allo .
o 00 Bl SBEFAGH L TR S Sk 8LLBI v
the aeehd@ni@ad i ' el Y ibodi
¥ o eABAD (914 CABAIINS AT i
imrpugdadtivie witle dhe pathogeric eierobigagisan irOs biwerbasvblosd component
' fec(i)iiﬁgp, and, a r,rg]thod of treating or anelioratin _
0 fglﬁﬂle ualsstocidgnialy viery higlhytisiedadivedunls baving a very high titre of
| FUS;.vacehnation, S RY THE INVENTION It | |
R i M TR M g
inREESISRIRMsOfrof YIRE SeRAhEM H&Q%gf(;}é&!ihlé‘,%cﬁf(‘% pprifying and/or

exceptional ly high titreof anti res,” and .
comiceifratingr ethe s psodindty ofaistépai (eid theebyt ioBeaihlel WM Bhcentrated
) succegi%i ve pl asmapheri ses. Thi sdi scovery has been
ITHRHQERPYlA ¢asDesideRnt i nvention to obtain a novel

nmet an roduct...Thus,.j,n .one aspect, the_ present .
vt BRTRGT Rt ey B S dhe aethod Tarther omprises
th€ QRGFLBF ind eitlehd ; hidon f reat i.ng
su&&gct sﬁ&gggrll%arftnggagfgal ns#t%&]or ! n? gcléljé‘gﬂlwcg{?pém 1O Ta low-
voarhb apéndesage doaar Gani Siekt FRRFIE bMBodinddntS BleERW-98lufne unit
popul ati on of individuals previously vaccinated
dosgga frm epmpsisesrar wiahor iagpresfibied opiingedThe uke of a low volume

significantly decreases risk of side effects, and makes the product easier to
administer.

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
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,

and preferably 10 times higher than the average concentration of the specific
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the pathogeni c m croorganism (b) determning the

| evel of specific antibodies i nmunoreactive with the
Woaiogssd ¢ mi croorganismin a bl ood or bl ood PONPEN&H 100782

of the individuals to identify very high titre

i ndi vidual s having a very high 4itre of the specific

anti bodi es; (c) conbining bl ood or bl ood conponents

AR AL (R
highetiths BRIERRRAS rHEP 14 &)titd BREGOR B B Barticularly 10 times

ncentrated i mmunogl obul'I N conpaosi
highef eharecdthe nbegagee Wonéntidifon BYEbi §bcifih®bi9din a similar
further conprises the step of aliquoting the
ingmHBeglobalie dsdlvtiom ooptatnetli diromw nindsvitlials haviag| bestol lir)]m'eiously
uni t . dosage .f or In a nost preferred enbodi nent, the
RGeS g‘? @rﬂg‘ﬂ&ﬁ?@ Shigts mpdutionml seéd specifieantibody, such as by

Vd%.rcﬁiaftiiph.l ﬁdvﬁ rhici]ég Bitre Gy lﬁ%g(&quqﬁg%:cg\é\éléﬂbggﬁggmgmg the ratio of

st gniticant reases- ri

thempecifit AatibsBdiscthe 2RHEAI ithRuRdPIoBlLEA Bbntehfin Eixﬁhﬁﬁﬁ%ﬁobulin
spgci fication, ter%g will be ug?ed at t]ilrres vgrf}l c

sodwiden; suble awatie bsingddtiaes andiprefetably he tihedd Ioghadthan the ratio in
definitions: Blood conponent - a fraction of whole

A | IBBRIAEI LS AeluieruMGE! eberaga stite qfr Ereerspecifibl aafibody, and

n i na. eci.fi c.anti bodi.es - antipodies .
RRIRRCCabg S oThES ik R a1 mgE i 4fitabs geio in an
in@ehogb ' t4ink{o C Chavihs Y i
e ShE: SR St IO ARAAEHAN OB vy
expiogtrbto dyi ardigeg thdtfelicits praductibs of paidishecific antibe@y In M context

xanpl e js antibodies which bind an antigen associated
Oﬁiﬁhp ROV oA individpals . thefehavenbegn prieviously éxngised to an antigen that
centration. of. .specific antibodies in._an, _ | )
eI Sl T S R, efdiesoais B cirpifene veceinaed
ol .| : ably times
et et ety it sl y, 10 1
s pecVériydeighititeel yndiRiduas mithaividumwaeicoBebl kos it 4 98ry high
.in the general population. A very
titre of specific antibodies.
Concentrated immunoglobulin composition — a composition comprising
specific antibodies at a very high titre. ‘
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
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
(PRNT50=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,

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



5

10

15

20

25

30

high titre preferably relates to a titre exceeding 5

times and particularly 10 tinmes higher than the
w@@ragssconcentrati on of the specific anti bodpCT/IL2806/000782

simlar imunoglobulin solution obtained from :

i ndi vi dual s having been previously exposed to an

antigen that elicits production of said specific

[.bod such as. by vaccinati on. A ver h'ghtitrev
o e ek esR bt e 1By R i arerats Sbalh imb ot s, most
preR@8blidboanbippody to the general immunoglobulin
content in the inmunoglobulin solution; such a ratio
bei n4pproximesteBnU0%S Pirefeid |-y bdidvdeh® 30 NIRIN§HofelR R0 tration,
rati o 1n an i munogl obulin solution with average titre
preferghly abput19%ec anti body, and typically being 5 tinmes
and desirably 10 tinmes higher than the ratio in an )
i mmggﬁy"oﬁggqyeﬁag“o?‘lﬂt%ﬁ“&gisa' o “for RiPTGIR dizgragatassin a solution,
' ' ex {0 an antigen that
e@?ﬁggtglgpgr?gl ué)?'!v%o(r%lu%w‘g%ﬂn %i‘p_a&()?’]‘ c antibody. In the
cont'Bidatinig hilSinfetRM L ARerabBtiey aHH R SorbPRY1aORY EreBEfht of the
_previously exposed to an antigen that eticits
infredi@nct i on of said specific antibodies, are typically

irndivi dual.s vacci nat ed agai nst aﬂgat hogeni c

i cr'doPHAMCE nspecly of thec ipyeations therevas ypravighdt At eencentrated
RIS bR BRSO TR B Sidive wit
a pAAYEEHL Aeld e ARFROM 487 P Il | St

gpemg%ﬁc. ant i b%di es at a vézre)gl ﬁg tlétt%&ee?&(é‘:ﬂ%?ﬁﬁ %i‘lé[;b(rgr)ldles of
the @nmypobitionaisat deust bahyest iipher, aﬁ@g)wkrab@aﬂo WinadseligHér, fighn the

the ELISA inmunoassay descri bed bel ow. 1n the case of
avosee; Hitg of rpsciticoawitodiesuef ta nopptasivanos indivaduals tpreviously

ecific antibodies in 1m of pooled, pl asma )
Vaégﬁgl%ﬁeoa%a}l}% 9ol TEFonTY1EHS iagwcﬂt% apdth  the pathogenic
mieAGGLAFkRd Wi th an antigen that elicits production of
the Specific antibodies in said individuals. It was
dendirsseratistnitvglobulint fredeés Such ab NRCKRES IhRANYEIOBSlin (VIG)
20-40 OnriUnits will neutralize Vaccinia virus in a
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
of intramuscular injections, the product (of approximately 40 ml volume) 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-
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

obtained from each of the high titre individuals.



10

15

20

25

neutralization assay by about 50% An exanple of such

a neutralization assay (PRNT50=Pl aque Reduction
woMwroHIsFZat i on Assay 50% is described bel ow. PCT/IL2006/000782

Low vol une unit dosage form- a dosage fopn which nay

be adnministered to a patient inga single dispensation,

usually by injection. In this form the patient

receives ae%ongé et e, i ndivi d\lfﬁql? treatment in one, brief
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hightnenoreSpteferiBRb M@iteiontiaRIIE érgma@lnmepaﬁr&%@ghx of specific
about 10% A | ow agfg_r egate confent - |less than 3%
anghadigsrolzzgpergatiens of mdavidedls previgustnabtdinged agaiakt dreeor more

s,[ol uti on for%Av adm nistration. Treating an infection
AU 25AGHATd afdiorthsr pptpReRe; anicrecsgaripm. of he heoncentrated

2l [ s r f.the jinvention,, .t her et .
ohSLEGEA baAASH IR pAREAR) (Rl chlien XSTHID OB G
of diprspetifig sFEsdiesc RNEAGRREH Pse Aoy F@hﬁédi}ﬂe\ﬁﬁ }fl‘lé Eoﬁ‘centrated
. pat hoglenl c mcroorganism. characterized in that the
mungpeglobulip evinfidsitennt ictitdine satofeasthgpprogiegclyi 00% $ratéin. The
Jeast 5 ti hi gher, and preferably 10 times higher,
hlﬁﬁal?f)f?w age éﬁ%g@nﬁmtraée%ﬂlngp@@gfqb@llan@ommﬁm@n shables it to be
' of _indj.vi dual s. previ.ously vacci nated

RO Pob I AL 858 B8 et e el

caditRBey shyr&ihe@EARRIAEY pEisagL! | Munogl obul i n

products such as Vaccinia I'mmunogl obulin (VIG are :
madeAs siangiopedabavd, therprionars eletkéd eor teaea@ennet &dprophylaxis of
. donors. That has resulted in a lowtiter of specific
InfeeHOR A1 BHlPEeRiC micro@emipms isibesadoon tas VIGvpreparation produced
ntration, the prior.art. product s to _be .
eGP R Biaptnd s, BRiGSton i g Vich hoiment of
theTTVIR EARPSGHbAT pigde&d i "D e Rfvent
V1. PSS p UL gl g e s v
advantages over the VIG currently in use:
* HI-VIG is expected to be about tenfold more potent than regular
VIG
¢ The HI-VIG developed according to the invention may be
administrated in a low volume iv or im route due to its 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.
* The new HT-VIG can be formulated in small and easy to use pre-

filled syringes or vials.
e 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.
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adm ni strated at various |ocations and over several

hours. The concentrated i munogl obulin conposition
w@e@docess i n accordance with the invention w | PCDHBE.2006/000782

referred to at tinmes, with reference to one preferred

enbodi ment in which the pathogggic mcroorganismis

the vaccinia virus, as HTVIG (high titre vaccinia

38 AR e ] oG Roh i bepiea

H i | . .
e rdtod uais B kSO TR TR s affont oF ipenpinogipbutin
sodutidrise Exaeipisstdfanch fteokeiyuddi 8 disclied ph @WP&@HPN?; 6,468,733

resulting in_a high potency, |ow volune product.

anglelsyachiFigkent N 124, YKY vehossl watento azomentymratey byereference. The
r atedl y .obtained f each of the high titre, )
mFﬁ‘g’ﬁxﬂtlﬁfg%ﬁ%Q.‘? %%Vé‘f{égn pateahirdyretsibe level o pratein agigregates in
b j j : ntrated, i ogl obul i n
RS PR S8l LORYSRIERLERLS 0L B RRRLL Racn o
leelgifenY proteinprieh 816RI¥veroPubort@atel 1 v@dﬂ?ﬂstraﬁ!?&”
the average titre of specific antibodies of a
popufait example, anaiethiodu fibrs ther puiification vadginnatodobulins from a
ens_associated wth the

agai nst..one qr no ant i
Soﬁgﬁ% wien Sﬂﬁb ﬁ%&{@anﬁ@ﬁgonﬂé MEyne@NDrs: @) pre-treating a cation
| ogl.ebukin _conposj tion preferably t aing at .
o B b B0E e Bl Bl 5T T contacting the
ardel o] Swith e d ' - -
SOc oncentr at geltj i nfé’gf‘%‘é’ﬁf%&%gﬁb 8@‘?@ %’}]ﬁ?g}@g}lﬁ@%oglobulms
bousd o thpeativni erehehge &QM. Privk ¢ bonthbewhh ghe SAtRNGACHAge resin,
the concentrated i mmunogl obul i n conposition enables Tt

the gousee seliham Siayaccacated withanoreanicsolventard v detergeny.

any A PEMEEGHE  BRGarEy BAMuRHES i€ fretedl dneimpaeyirus, the
indeifion! d i ar ophyl axi
R B bR S B0 ol R s,

especilly ptlepaviatseon Bxaathlae df fsuel Mitos@hakhRdiRIaR Wk Nile

.revaccj nated_vol unteers. The HT-VI G enbodi nent of the
Virug, ganibiggosiabiesn EMVbdutieds,i RYE cuirdsnbepatitish B,hénfluenza and
miicpovo gatniisqgs I\;]V Ichosecrete 530tulinium and other toxins.

It is expected that an immunoglobulin composition according to the
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 years of age, pregnant
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 immunization would be
critical during a Smallpox outbreak. Treatment with an immunoglobulin
composition according to the invention could therefore be indicated for passive

prophylactic immunization in this population. Alternatively, an immunoglobulin
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advant ages over the VIGcurrently in use: HI-VIGis
expected to be about tenfold nore potent than regul ar

wO/b@7/0T1889 HT- VTG devel oped accordi ng to the i nRENTL2006/000782

may be administrated in a low volunme iv or imroute
due to its high titre and | ow aggregate content.
Unli ke the current VIG preparation that is

1 R St er by @ .trained nmedical doctor via. slowiv .
MR SR8 o adbisGnes bSOt eesnation adinise the
idid it Jy enmer gency personnel.
nThgh%eﬂ\?V‘S)l E‘%tlb%%ﬂgtg%yebge{wg{)%?g@%d in small and easy to

use prefilled syringes or vials. The HT-VIG can be

AT BESRE R BEbe pRARIRER T 250 L0
TRk LSRR e SPLLOAS hocmen e amicd ut i
Pr i 0k DR S U ROV v, o p fitin

exafmpleroulyulithoefarenceab e mmfz@ @awithgss HEWhich;
techniques are disclosed in U S Patent . 6,468, 733
and ¥igr deis apgraphtshngying disirdnsionvbbswti-dantiait titeas of freshly (30
The nethod disclosed in the

[ t ed f :
dagggo(r_e %&%a%m%ﬂrgﬂgég%ggnq he | evel of protein
i t ' | .obul i n..sol ut.i
and S8R T CREAERBAL BLES ILATURRRCR ity titsiin owo
higlt titreiindividualseovep w pegivalof gbvargiomeatses for iv

adm ni stration. For exanple, a nethod for the
purification of imunoglobulins froma source solution

DEYIIAD BESCRAFION O FREMPINREEMBODIMENTS

pre-treating a cation exchangée resin w

A-Spk%i&@iolﬁadﬂdmini‘m{ﬂﬁo%ob‘ﬁ c‘brﬁpo&ﬂ pcontacting the

source s_oI.utl on W e cation-exchange resin; and
(c) @Ghertenigdithent ofmine Prepushiitt® of an immunoglobulin composition

according to the invention is detailed below.

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;

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 performed on a single dilution with only

one replicate.
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bound to the cation exchange resin. Prior to contact

Wi th the cation exchange resin, the source solution
worean7/0e7859 eat ed wi t h an organi ¢ sol vent and a PCT/IL2006/000782

detergent. Al though the invention is illustrated with

respect to Vaccinia virus, thejjnvention can be

practiced with respect to other pathogenic

i cr Qor gani , and especially other viruses. Exanples
ngcgﬁ%ﬂgﬁ}"ci rgani sms i nclude West Nile Virus,

ant hgotini [ g\%' irys, hepatitis B,.
i nf Ihgenzalégi%a&r%nvag F oorg%ér%lpzsrrg |§\%Y]c|1 \é[h ésfléc%gf%eB%ﬁ Grerptifey, wells.
Sanglest hespetiedi BS. codtaintngeXRE CRLifid Fm@lnoglobulin G, (Vaccinia
I mmunogl obul i n conposition according to t%% I nvention
antippdiss) sueld asoseram| plasmay pmaificddaet senediftetdd i@funoglobulins,
but al so as a, therapeutic or prophylactic

.acci nation,
ol PEAioReTipndardR 45 eORFols ATe Rinetled GUS thetalisand Rembated at 37°C.
L2 ] | po due 1o the risk )
VKRR ACLNE pFASE:. Sloce L o d S5, S materia
is pe@poEd i9R WhsHiRe sRPPW atdeLhhn d a%a@’éﬁtiy ﬂﬁ%aﬁ[}%@ Alkaline
any mass vaccination program i ncl uding al'l “chi en
phospleatasonconjegats ioaddagleint@tiegwelld and thdEEASAfHEEi iBncubated at
, _people with weakened i nmune systens, |ike
3%\6% l%u%éa%nlaﬁwnd PROMEEE! S cPmargd batwashing. Biredenzymatic
0o g oo 8 e e B 55 yBE S Somen
phoUb I Blibstldt8 AT HE MeallirbhefP id ﬁﬁéfr?e IS gega'a@f’ 3 4b90m. A

.according to the invention cou t ore
difeetiirchitiod Existspbssiecn feopbydraed i GpticiMdd&ayi 8 ithe Vaccinia

t.hi opul ation. Alternatively, an
anpgﬁi%ﬁ&lrobul i nconposi tion could be adm nistered
H%o com’ésntl.ﬁjwi th vaccination to mnimse the risk. of
%(n‘b[fgg PEHEEDS t hese sub- popul ati ons. BRI EF
DESERLET ! lwygff I o understand the..
i nvent on(gggéﬁ?%—'égge how'I Oﬁﬁﬁ@ﬁgg‘érgh% g%q@%tcufrﬁm practices.
Sepuractriplgsma sh@xié el separafiRBHodRMs péskibldRYaREd an%htaﬁmolysis.

descri bed, by way of non-liniting exanple only,
Speeignsnivey the stoeechfarofplapy iab @-8iGubiefigs, usimg. ioic fonger storage,
freeze specimens at -20°C or colder.

Avoid repeated freezing and thawing. Specimens with observable
particulates, or after samples have thawed, should be centrifuged 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
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

standard controls as follows:



Fig. 1 is a graph showi ng distribution of
anti-Vaccinia titers of freshly (30 days)

wo esovacssnat ed pl asma donors; and Figs 2 and 3PGHOw006/000782
fluctuations in the level of Vaccinia antibody titres
in two high titre individual sogger a period of several
nont hs. DETAI LED DESCRI PTI ON EXEMPLARY EMBODI MENTS

Gmbod Ront SaERss a?@éﬂ‘fé&k‘é%ﬁ%?tﬁanm‘ﬁﬁa@”ﬁﬁgﬁ W1 semple in
ol ow. 1) EARaRRAL 0Bk RIE THRATRIERR e B tanifles to 1:300

Devel oerE(rltSOﬁa ofntheL1 360 n&h iR info 3 sr?]nﬁﬂémﬁfdeh’c ¥) and

ELI SA assay S been devel oped for deter
vacci ni a hdﬁﬂ@éb@l)ulloﬁhﬁ l‘BBOshla“aemyn B@@ulZSampIBthﬁent R2).

Screening,of .the pI asma donati ons;
Event u® g8 B Ga iﬂ%‘@? Wﬁ‘bl‘?ea@@ég@dﬁ@od ba000, 1:1500,

h S K |
A L 6%.5@21 86509 if Sofbisa kg Bey e sl ditsion of
ELI SA can]heo0peog floéem@lateﬁ PO Qiﬁeﬁwz L84 ﬂ’{\é& Bi@B! rther to

one replicate. Prl nciple of th Test

i nact i vatredclarthé gaénvesdmma)nd (out ke 304, a§@u10in 450u1 SOul in
m croti te,? I'ls n‘i)l es suspected of containing t

specific Qﬁinég%ﬂﬁ 50l (ange S0pl anaﬁl%QJ,ddSwpksﬂDthent R2,
as serum purified and concentrated

i mrunogl oggée%?llgalygal i bration standards or controls are

pi pet t @d $iah@rkNee ikt TRRYI (ﬁ@“@%ﬁ?@b@ﬁgﬁ%ﬁ 1366 ot £ 2.99

anti bodies, if present, bind't

antigen. mmsmwmmmm is removed in a vvashl ng

step. In _a second ste goat anti- human |1gG

Al kal i He ks Dasdiyheoaisel 8’9991 shgaldebe diluigdeldS00mt kOt hef Rl 4.99ml

and t he %‘mp 6%1? enti{i.l ncubat ed at

ELISA Test Procedure

1. Pipette 100pl 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

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

into 2 wells to be used as Blanks.
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37C. After incubation,

washi ng. The enzymatic activity of al kaline
web@spimsase is then neasured by its reacti on PET/IL2006/000782

p-nit

rophenyl

phosphat e substrate.
done in an ELI SA reader at 405,pm A direct
exi sts between the observed opti cal
Vacci nia anti body titer.

The neasure
re
density an

unbound conjugate is renoved by

ment is
| ati on
d the

Handl i ng of Speci nens Bl ood

col l ection should be perforned according to the

current pracfices. Serum pl asma shoul,d be separat ed
as soon _as possible to avoid any haenol ysis. Speci nens
may be| st or edafivatof [days ataldsfor PET OF € QUF For
| ongAr| storage, freeze speci m‘-fns at -20 onpﬂglo der. Samplel
Avoi d | epeat &d00r eezi ng anld76tawi ng. Speaedodens| with 1:1200
observahl e narf: r\||| at es—ofr after Qﬂmﬂ es_have thaV\Bd
shoggd be ceﬁ@h‘?@t@@ed ori dralibsator ng. V\ﬂ§hmp¢p280l ut i oBample2
Pre [ A day pri t he begi nnin f the ELI SA
procedu é%%r epare 4 ]WLQ i ng sol ution, gyﬁ% Qddi ng t hel:1200
entirel conten @ 50 me mcent ottte
(R )Ctlo 450 n{l@%}?fo& stilled %ﬁer and mS%ane‘é over ni ghgmple3
at roonl:ié0perat ure unt3do conpl et ¢ di ssol3gpi on| 1:1200
Prepargd wash solutilon may be stored at 2-8C fior up to
1 nopth. Prealitsa®o) n f &alibnatop| at e oBathplesit [ i ps. Sampled
TestPrioc e Sanpl e St andards Dilution Usjing
sui t abl ggﬁ@@t t ubes &?’r{b mcrotiter pl 41380 di| ute t kd200
sanpl esand I d—contT oH-ow e5s
sanpges: Fi r@%ﬁﬂgﬁi an ||§?%1%5€{OH | ut i vﬁalgplef 100 Sample5
(1O |spgpd@ i n 990my.spoge! e dilupnt R2 hen, )
further _dilute the sanples to 1:3D0 (15 %106 the 1:1200
1 1OPQ di | ut iNegConto | 300 Nepi@ne (i | uengarkglesdnd Sample6
1:300 1:300 1:300 1:1200
c Blank Blank Sample7 Sample7
1:300 1:1200
- PosCont PosCont Sample8 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.

. During incubation, prepare the conjugate solution by diluting the concentrated

conjugate (R6) 1:14 in the Conjugate Diluent (R5). Dilute the conjugate
according to the number of strips in use: For one strip: 70ul in 930l diluent;

For two strips: 140pl in 1860ul diluent; For three strips: 215ul in 2800pul

diluent.

. At the end of incubation, remove the adhesive film, and using an automated

plate washer, empty all wells by aspiration and wash six times (200pul/well) with

diluted wash solution. On completion of washes, ensure that all wash solution is

removed.
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1: 1200 (1 OOM of the 1:300 dilution in 300mM Sanple
Diluent R2). b. Standard Calibrator (R3) should be
waledooverdsd: 700, 1:1000, 1:1500, 1:3000 and 1: 6BODIL2006/000782
Sampl e Diluent R2. Use an initial dilution of 1:100
(1O calibrator in 990m dilugat R2) and then dilute
further to reach the above dilutions (50m in 300,
m 50m in 1450m_and 50m

5.5 PlbeseBr ARG s ey 1 10Bu{ SRe ¢iuneate fobitipp, Cover tha Sitips (see
j I houl d be dil uted
fg%gggg ?“dc\ﬁ\%?’%%%t gg%nr&éalﬁm ')e B Ioﬂent EZ. | dTJ gosi tive

LD B A S e Pk

Pipeartbedliostap of pre-di | uted sanples, st lant(jﬁédoo O
' ' : ti ntrol (NegCon )
7. RS Fnnse ot el PisuEBRE) of gtl‘és(%taﬁ%iwlm@gﬁébwbﬁ éhe strips
' . f ri,pS .according to the schene
etz foll A ARARKTE UE SuBGRS o roie b
8.d8py ®atisn bﬁaadihg?mgl gﬁ)'ES?dT{%ﬂi@n BR &Y @Mack R, i nto 2

well's to be used a s.2. Cover’ the strips with

9.t Rergflilly twipectheeplateahditomc Reati ethat a3 dhahes (ODNOBF th3wells at
prepare the conjugate sol ution by

L ng incubatjon ( _ .
(EI)lkf {)éﬁ‘gn‘bﬂ@& &ncBhEeh rrigrapdate d‘ﬁjifiﬁjawéh(IR@ minbtesi of sthpping the
C&Q! ghte Diluent (R5). Dilute the conjugate according
to ﬁe ‘nunber of strips in use: For one strip: 70m in

930 | St e GR%, )t LRSS, m in 1860m
di | %%Z?';SFor t{zﬁfvgg sg%?{%%‘b%e%%ga#@lon 2800m diluent. 4.

At the end of incubation, renove the adhesive film
and using an automated pl ate washer, enpty all wells
Cajguladion and brerpretatiorhotibe nesulés (200m /wel |) with

1. Calculate the mean OD value for all replicates and subtract the mean Blank
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 control.

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
OmriU/ml (on the X-axis), where: the 1:700 dilution corresponds to 2.1
OmriU/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
0.5 OmriU/ml; and the 1:6000 dilution corresponds to 0.25 OmriU/ml. The
linear range should be 0.3 — 1.5 OmriU/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.



di l uted wash solution. On conpletion of washes, ensure
that all wash solution is renoved.5. Dispense into

weawn/owssd | OO of the conjugate sol ution. CoREr/I12065/000782

strips (see step 2), and incubate at 37 C for 1 hour.
6. At the end of the incubatiope aspirate the content
of the wells and wash as descri ged in step 4. 7.

S%Zl]i. ¢ !e%gnd iirt;egS ’@lgﬁﬁ?llhgf @F%%sglv%ec{o#crm m()fg?pfs u(%fltgrtgfﬂgp above. The
- ; . 8. S
ICURILR LR O o AT SIS g8 a o

wel | OnfiUkalreful |y wi pe the plate bottom Read the
absorbance (OD) of the wells at 405nm using an ELI SA

m croplate reader within 15 m nutes of stopping the
reaction. Shake the strips well before reading.

e:
5 Ingerpuotaional Besplfs i er pretation of the results 1.
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subt P aRe R FBERRE T SR el B B aE e e otlowing

cat@gotless. For the test to be valid the follow ng

condi tions should be true: (a) the nmean negative

cont Yay lowadspupdeticudd CheriUdmkr t han the readi ng of
thenﬂ: 700 dilution of the standard calibrator; (b) the
mean-NEgetnondeis IRrr 0 Paadlimal shoul d be | ower than the

5 B e 0, b BBl CoP e ned Tor he

di | Lﬂig@l%sﬁgndepglgﬁfte?ﬂﬂﬁfﬁeﬁ@l i Q{]@bﬁﬁ&%ﬂt t he Y-axis)

agai nst the con rations of these utions in

On i Akbedrdipgly arcbalteraxiiedly, refgtsesant Be€inlerpRfedlbmpldyRil the table

eiorrespondsto 2.1 OmriUm; the 1:1000 dilution
@Wresponds to 1.5 Owi U m; the 1:1500 dilution
corresponds to 1.0 Owi U m; the 1:3000 dilution

corresponds to

~ JFor .| For the fiter of the sample determined from the.
sampledﬂunon calibration cu:rveof (In OanZml) 7 ~'
300 | <03 | 03| iz | i3
—-1.5
1:1200 <0.3 <0.3 03 - >1.5
1.5

1 Re:éi:ibnse Very Low Low Medium High

can »-bp‘ classified <90 90 — 450 - >

a OmriU/ml | 440 1800 1800
. OmriU/ml | OmriU/ml OmriU/ml
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

low responder.
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0.5 OmriUWm,; and the 1:6000 dilution corresponds to

0.25 OmwiUmM. The linear range should be 0.3 - 1.5
w@eoo7/iT859 3. Determ ne the Vaccinia anti body PCT/EHR20@§000782

the test sanples by interpolation fromthe calibration

curve, and multiplying that valge by the dilution

factor of the sanple. 4. Determne the titer of the

p siiﬁve cont r.ol éf%) according-to the abqve. The .

o1 EF SLeSIearion Qi e VECTRE FepPbRRS <aPEQTIRS I fanéativsrandis based
isb : b j : tati .of
Sl A LM, KRR S A ey rec

i n odiffepéntlyhén beherr Faekinavion GreatREORh&dr Witk b i
responder: }2 90 Owi U n Lo%r%iponder:rgo - 44 rent vaceine

On | pyephrakiodi Therefgpdhddimal 48zme dBﬂﬁeUr/@'rﬁtahtwmilgﬁ‘b hlletermined
resp er. r.i e): > 1800 Omi Accordi ngly
and gﬂﬁ’é’Y%éSﬁi@W@%Mts can be interpreted

enpl oying the table below Note: a. In nobst cases,

only one of the two dilutions will result in a value
W t hRBfdr&ieeki near range (0.3 - 1.5 Omi U n ). However,
in case both dilutions will result in a value within

the li neaCentarsgéor Digcasan@brtrshand dPlheesitnsi Wecdkeh dsmallpox)
| ow responder.b. The classification of the vaccine
VaCgUIse econamerdasions ofjthe PAdhvisory weoramitteeson dmsalnizatiomePractices

B N e T
1122, B ERSISES, NSRACTAC oMY, PTRES Aty Kioone

Smallpox Vaccine in persons immunized in the distant past. JAMA 289(24):3295-
3299.

3. Henderson D.A. (1999) Smallpox: clinical and epidemiologic
features. Emerg. Infect. Dis. 5:537-5309.

4, Henderson D.A. et.al. (1999) Smallpox as a Biological Weapon.
JAMA 281(22):2121-2137.

5. WHO (2001) Smallpox. Weekly Epidemiological Record 76(44):
337-344.

6. WHO Recommendations for Production and Control of Smallpox
Vaccine (2004). WHO Expert Committee on Biological Standardization 539 -
Meeting, 17-21 February 2003. Final Report. |

The ELISA allows for a linear continuous quantiﬁcaﬁon of anti Vaccinia by
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 1.



following the clinical study. References: 1. Centers
for Disease Control and Prevention. Vaccina (snall pox)
WO 20¢iHmss9 r ecomrendat i ons of the Advi sory CommPCT/E20@)00782
| muni zation Practices (ACIP), 2001. MMWR Reconmm Rep
2001 Jun 22;50(RR-10):1-25. 2. 1§r ey S.E., Newran RK. ,
Yan L., Belshe R B. (2003) Response to Smal |l pox

Vacei-ne in.perso i.muni.zed in the distant past. JAVA
23 08or 36 BTER5 S5cciata FshaN Lo kibaves eubEmed s foHRS

clinj k ] ' e .s. Energ. Infect. e s

5 " SPL3R GO AR SHUHG? . pecits
arfdecbpery valh aclithleOpbsigve, YERBHH and bl i i

JAI\/AZg??[?_Z) S ToTRL i e CBE510gd LApks specimpens; ) This was
cagpiedi o withgit deaist tReceoprddi@iotlots @fie Phdduch (dididstic kit).

Reco ndafj o for Production and Control of Small pox

Vac cﬁggu(t%&fo%@% &rare cenntiactesk torrubi Sickhivalidation tests.

L.z@at 5 Meeting, 17-21, February. 2003. . .

Prélhﬁai _ Lz:iej(golra_tg. &Qﬁee%ﬁlgﬁ%%ﬁ?‘%&e#@imﬁme {?eaé’fdy E’é’?ﬂqs_ﬁ Jedaing of
teSIURI dcr&@én QPasOprodiddd. Vate! BloddParke Wk dd iged {egtcgets of

rel ationshi p between the observed opti cal dens ty a
stargird and pute-tésted/ameimens @oth heglites wENS@MVtih @Rddrio validate

gl %éma ﬁ{g serum 1 m of pooled plasma derived from
thejthg dest kifs peeP9pRAY opeistadsed as a positive standard

and is assigned a value of 1000 arbitrary units (=1000

OmwiUnits), as described below in Exanple I.2)

Val i dation of an anti-Vaccinia antibody test kit was

performed as follows: 1. In house testing of

accel erated stability, precision, sensitivity,

specificity and recovery with negative, positive,

standard and bl ood bank speci mens. This was
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carried out with at least three production lots of the

product (diagnostic kit). 2. Suitable blood banks were
weonoassed to run field validation tests. ProPQIIL2006/000782

ot kits were supplied to those establishnments and

i n-house training of test kit gperation was provided.

The bl ood bank was required to test sets of standard

o EPo o AT AR igRbCreet (Rl a0t b dyeed Pank was
1 Bﬁ{e@tts Qesﬁl%qJQ&gicgﬁlh/‘ks?é‘l@&é@ ¥n&ES§ Ineﬁ?gfﬁasgogpeéuﬂens were

ove, each was requi r

tes&dqui@taﬂ@l withedreforate $@e kit ENSthe HBASR sSIRE GloE A dlagnostlc
were tested in parallel with a reference test Kkit.
cqrppanyetest ki snidt efrefmertdaetesilmg‘ﬁccmMCordannnha Kitt wag albprbved for
andpgﬁﬁgar ef.er enc st .were concordant, the kit was

g1of dopg, piagd ynist | ng of donor blood units. 3)

tion nmethod The
: geﬁélgft?geﬁ\g%gﬂ? %ér}ﬁﬁ%elgéu#r&%%%{ %Ieg]&%c al activity
(Vl r'Bhe bORIehi sYaidaed Yortheatin Wﬂl&l@@lcﬁ[‘ﬁb ﬁ} g\ﬁrdl ?matcl'ﬁ%tion) of
viral neutralization assay. utra izatlo f
antgvitelf intéwdaes ishbe s reiurififaini isay. tIﬁiwittgiZaﬁe@@flaOﬂrus is
the vir speci fic antibody. The | oss of

ffiﬁeélci‘% e 50333 %%ﬁ%@ﬂw%mgwemm foé rthﬂ cHI&s withea specific

mﬁ? ?eéslggsgﬁfvﬂ%ge%@%%b o t%ﬂugtlfyﬁ éntﬁ gelng% qf the bound

arltibodbiitla a8 )bneaofct?ﬁsstt tleﬁlﬁg b %ﬁé@él@%edcﬁst‘ﬁe QflraY bbiSine into
(400- 600PF is allowed to react wth vari

theihlostt ¢eblss of the neutral i zi ng sanpl e (pl asma or

i nt rIa nous i munogl obulin) and then inoculated into
cel [Nctmg aﬁ%ly, THONSaaE pecdrésningd dosge of vatus A400-$R0PEFU/mI) is

A ety Y%%O%ﬁ-ﬂ}lﬁgﬁﬁ ok e a7, SEmpfofplasma or
infra¢léifdus %@]nﬁlﬁlogjl(ﬂﬁﬂﬁﬁ aﬁﬁ MScﬁlﬁtehtiﬁtovdeﬁlucsu [fegQt r ol

well. It iIs act that vaccinia virus

pr odlineBlayyt dpatuetion MdrelisatidePEiter 9%CPROIT;B¢s a specific and
observed as plaques in BS-C-1 cell culture.
sensitive test that quantifies the sample dilution that gives 50% reduction in plaques

ru

a

relative to the virus control well. It is based on the fact that vaccinia virus produces
cytopathic effects (CPE), which can be observed as plaques in BS-C-1 cell culture.
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
Adilutibn series, as is the viral count of the control plasma without the specific
antibodies. Virus counts without the confrol result in a number that is called
Neutralization Inhibition 50 — the plasma or serum dilution that gives a 50%

reduction in the viral titer.
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This CPE is neutralized by the presence of specific

antibodies. In this assay, a given viral load is m xed
wowanowssd | ution series of plasma or serum sanpdEBE20@v000782

a given tinme, after which the dilution series is then

pl ated on the virus's host tis?He culture cell line.

After 48-72 hours the nunber of "viral plaques is

countﬁd. The. g%orret ric aver a%i(éof the plaque nunber is

cal culaBSys Boyy HeRIsRNEntakes jagdeashd working daysaind is not

w0 AT L, B o
withrtheleepatiigds éfScontinueds Uﬁlﬂﬁx‘]ﬁ% bZ bR dﬂ@%eg]o /oéﬁlﬂﬂe 39 a highly

the plasma or serumdilution that gives a
clpssdfied icontrph envigonmentl Thuserthd hejuisaent, ithe W@iitonment and the

cunber , fakes at |east 4 working days and is not
teﬁ]&'%}ﬁ%egi‘ﬁrgrerf?rg QvViervHeRjegn bedarpd axsconveniional Ibkead hanking.

fully equipped virological lab with the capabilities

of continuous culturing of viruses and cell culture in
INSTRUMENTSAND MATERIAPS environnent. Thus, the

equi pnent, the environnment and the technical skill are

f ar hdosrunkeatts can be found i n conventional bl ood

banki' ng. ] NSTRUMENTS AND MATERIALS 1. Instrunents 1.1

1, 215 k@, ant) sud 3P nyli nipettess stestes fod aell dubureel |

cul tupe 1. -well tissue culture plates 1.3 Flasks 75

ch.ji'.§4 %’%ﬁgtl\ﬁﬁ?ee?qlf‘%l? %Y | ncubator with 5% C2 1.5

Filtes sySLar7s égzz mm cel | ul ose acetate 1.6 Punp 1.7

Lam nar flow hood 1.8 Filter 0.8/ 0.2 mm 32 mm

di ankt er 37 WatdrGatloaed IRk twith 466D, 1- 9

M croscope

Filter system, 0.22 pum cellulose acetate

1.6 Pump

1.7 Laminar flow hood
1.8 Filter 0.8/ 0.2 pm, 32 mm diameter, Supor (Gelman, product # 4658)
1.9 Microscope

1.10 37 °C water bath
1.11  Plastic tubes

1.12 Vortex

1.13 Chemical hood.
1.14 37 °C incubator
1.15 Folder Filter

1.16 Gauze Pad

2. Reagents ,

2.1 Growth medium: MEM — Earle’s, without L-Glutamine (Minimum
Essential Medium Eagle, Biological Industries Beit Haemek, cat. # 01-025-
1)
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1.10 37 OC water bath 1.11 Plastic tubes 1.12 Vortex

1.13 Chem cal hood. 1.14 37 OC incubator 1.15 Fol der
wo-Rdover7839 16 Gauze Pad 2. Reagents 2.1 G owt h PETIIL2NNG6/000782

MEM - Earle's, without L-d utam ne (M nimum Essenti al

Medi um Eagl e, Bi ol ogi cal Indushjies Beit Haenek, cat.

# 01-025- 1)2.2 Foetal Calf Serum (FCS) (Biol ogical

ST et RellR Lbégbﬁg%‘ém 56 Biolgicl %Q@lsau%ﬁ@aﬂaemek cat. #

" 04- mgy_qPrl es Beit Haenek, cat. # 03-020-1) 2.4

Penicillin (10000u/m)- Streptonycin (I Org/m)

Anpriger i LiGtuhig®e fibkalide, 20 UhilA& PBRILERA Industries Beit
Iggustrl es Belzllt Haemal? ceat # 03-033- %39% @ % én oS el

H@f@%lf tf@hd#%-@ZG%)Sol ution (B| ol ogi cal Industries Be| t
O4OP/1 6 Nonessential Am no Acids
SoI | on ]?%PS’K%?@QOO melrtieptampein (1 Paerrek, Amahotemcm B (25

(51 argat) sBfion Bl AR B SRl A O R 03,0331))

|2n3u2l? ?/ PZS‘;@HBlE%T@égkghht@n 7 @Az@g%&%%‘gs(%ﬁlo&%af)l RS RHes Beit
Haemek, cat. # 03-040-1)
2.6  Nonessential Amino Acids Solution (Biological Industries Beit
Haemek, cat. # 01-340-1)
2.7 Sodium Pyruvate Solution 100mM, (Biological Industries Beit
Haemek, cat. # 03-042-1)
2.8 Trypsin EDTA Solution (0.25% Trypsin) (Biological Industries Beit
Haemek, cat. # 03-050-1)
2.9  Dimethyl Sulfoxide (DMSO) (Sigma, cat. # D2650)
2.10  Tragacanth gum (Sigma, cat. # G-1128)
2.11 Ethanol (Riedel de Haen, cat. # 32221)
2.12  Fuchsin Basic,Pararosaniline (Sigma, cat. # P1528)
2.13  Phenol (Sigma, cat. # P-4557)
2.14 Growth medium: MEM (Barle’s) 2X, without L-Glutamine
(Minimum Essential Medium Eagle, Biological Industries Beit Haemek, cat.
#01-025-9)

3. CELLS AND VIRUS :

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 (IHD strain): (ATCC VR-156): Vaccinia belongs to the poxvirus
family, orthopoxvirus genus. Virions enveloped; slightly pléomorphic; ovoid, or

brick-shaped; 140-260 nm in diameter; 220-450 nm long. Composed of an external
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2.9 Dinethyl Sulfoxide (DVBO (Sigma, cat. # D2650)

2.10 Tragacanth gum (Sigma, cat. # G 1128) 2.11 .
wEewanoiss{ Ri edel de Haen, cat. # 3222 1) 2.12 FUDI006/000782

Basi c, Pararosaniline (Sigma, cat. # P1528) 2.13 Phenol

(Si gna, cat. # P-4557) 2.14 Ggyth nedium MEM

(Earl e's) 2X, wthout L-G3 utam ne (M ni mum Essenti al

Hptfng) b S hiincnalchulesoto ?ééémg“é%eee%@‘?éne or two
thec us _aethio
non‘@l?% ey o5 50 oSFPRENEREE 5ol fohiecu

ofiiBehd dbublEneranged pNase mai nt ai ned accordl ng to SOP #
08030105. Vaccinia (IHD strain): (ATCC VR-156):

Vacc#nPRIERABRAGEION OFRSQIOWITONS f ani |y, orthopoxvirus
genu Vi rions envel oped sI i 9ht| pl eonor phi c; ovoid,
or bfi &ﬂgﬂ%&edlﬂ'@ ter; 220-450 nm

tuboi 4 SRR B P ernﬁ’sﬁ\ﬁﬁM PO AR e 1
GMtamM|wad0dhﬁﬁl al n one o ecupﬂésggmﬁzﬂnwé Agilﬁs 1.5g/l

genone. Virions con I'near dou
satimartdextbohitie A1 HRERARATFS CiHt Oy SH- Mtk $B8Eericiad BBbkitioANand 2%

9 h di d th MEM
P! Warkaundag sierih condisions E&@E&a&éﬁﬁmqf%aﬁwmm I-Glutamine,
2 Bé‘g. ﬁ%{ugr} nggﬁé ?@I}.ﬁ@%ﬂéssgrlmal 0%013 SmI so%lllm bicarbonate,
2. @ﬁﬂ iPehidillifn- §ErE: ﬁf‘fﬂ%&% i gbﬁtﬁn}%&l%@@ﬁ%&%e{;ﬁwly

2% FCS. W)rkuder sterl conltlons
FileMhraugirh 2650 Ghld 2rim ecll@oSerhcesd il BydtemalTRe ntedith is stable

fol;l%?lg Sfr?c?r?dtl Ia‘? !2 S%m 1??1otAgcl)r9c§m1r?ar‘£d S]é%dfé)rlén;d?illt(l:oanr c?tQ rgzzlﬁlm to the cells,
bring the medium to 37°C using a water bath.

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, 2.5ml
Penicillin- Streptomycin-Amphotericin B Solution and 10 ml FCS respectively.
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 .

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.

4.3.2 Working Tragacanth Medium
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2.5m Penicillin- Streptonycin-Anphotericin B Sol ution

and 5m FCS respectively. Filter through a 250 ml 0.2
wor@ebissose acetate filter system The nmedi unPCEIL2006/000782

stable for one nonth at 2-80C if not contam nated.

Before addition of mediumto the cells, bring the

mediumto 370C using a water bath. 4.2 Overlay Medium

i t O ERONE G ELSToH Bredfa o JDaRhouRed water fo  hrs at 70°C.

it Lin: ' i.cin.B Sol ution d
BTGP el Ve RIS WA VR B ioeh Bty g Svtor 30
MENTRX tragpatarth GolitRsil Bleould- iB8bieqi 4d kb- : .
mSt r ept or%gci n- Anphot er i ci% B&gglhgtﬁ?ﬂgﬁ ﬂgngﬁlrcr)ﬂ n‘ilaIIS:CLglder sterile

cond i Stare fgr urFidl tvar yaans at2#8’@ 250 M 0.2 m cel | ul ose
system The nediumis stable for one

acetate filte

rmnt‘ﬁ"’g?a‘?n!ﬁ) lngiogstFuchsimni nat ed. Before addition of

medi e S . 2. 4% sqdi,um bi ca nate and

bri ng %@ %d?ﬁ%%lob%%%ﬁﬁgnﬁ efné’? tBaéfé.) ngl gun%ed water.
Preygel 239Veaitdm solifia® BGaEdbI¢ing- |50 i i
r% a beaker with 66m Zt OH, trgn%gﬁ%ﬂ?%ggggﬁt . - Mix
wel betwaen the d¢hod fubhsinaint the 2dhPinod sblafeee Sevésat RT for up to
suspension (15 nin). VWAt until|l decantation and
2 yfage dratechEom light vdthaalinmewadoilt he stirring 3 times.

Dry the tragacanth cake using a folded filter and then

by placing into a 370C i ncubator for 3 h. Pass through

5. MBIHOpPad. Store at RT. 4.3.2 Wrking Tragacanth
Medi unDi ssolve 8 g clean tragacanth in 1000m purified

wat éfhef durafiohref atnen@REzatini H@a?'iiﬁaj QP8 UR] 10 mHB0upYlof the
with purified water, then autoclave at 120 0C for 3

followingryiagasy agacanth sol ution should be aliquoted to 50
Store for _u

mM vials. ynder sterjle cgndition. p.to two
yeaﬁgayatﬁ' glegglég Eszlbs]teéﬁeﬂ?’ngméo‘i"ﬁﬁei gHown pycfescribed in SOP #
08030105, onto a 6-well plate (section 5.1).
Day 2: Virus neutralization assay (section 5.2).

Day 5: Cell staining and determination of PRNTs5, (section 5.3)

5.1 Seeding BS-C-1 Cells (Day 1)
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).

5.2 Virus Neutralization Assay (Day 2)
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 pfu/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 sainples should be

inactivated at 56°C for 30 min.
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Prepare 5% Phenol by adding 50 ml Phenol to 950 ni

purified water. Prepare a 3% Fuchsin sol ution by
waele@3soissng 3g of Fuchsin in 100 mM EtOH M x M&I/IL2006/000782

between the 100 m Fuchsin and the 1L Phenol

solutions. Store at RT for upl\/l%% 2 years. Protect from

light wwth alum numfoil. 5. HOD The duration of a

| 2t S I, 5 days, and is made up of the

Fol | S g Urageds 1AL, dfutlas B Benad Yoleip o the Naecinia poo,
Wer eqgko SGL| j: 080 nto, a
o vl oo P Bin 22 Pkl lulch %%f'é% v?&éggo £ Eﬁng and a finel
heut caldentrbiion o 400600 $FG/hIOfdr Saddinid irusdy; 0 1/40-
stainj nge ané dgt erm nation O E’Rﬁl‘l’ 1&% (sec]??cgﬁ §538 H%.Of
SeediliigedEVEg witbeI00g1l OD&QO-JI)ZOGB@@WHBS*a&ihieCﬁh'thSgi?/@s a ﬁnfal IVig

assaqge 4-40) on 6-well plate at_a concentration o
irx’l STkt of %Plﬁnflg@%@ﬂ P/md vaegmia®8030105) . The
cells should reach confluence on the next day for the
virus neutralization assay (day 2). 5.2 Virus

Neut$.3l2 cahirelPlpsddoddPay 2) 5.2 .1 Sanple
Preparations 5.2. 1.1 Prepare a pool of vaccinia virus

i n gViwsteombuil uViaccldid/Fird$pbelSdilited vith diddure medium 1:1.
concegntration between 800-1200 pfu/m . 5.2.1.2 Prepare
ser i JPEHAYQ L pBHolumoplagne reduetiany h medi um MEME 2%

i Y- f 40 -1/ 4 0 and serum
6 ol BRAE Howtt ity SR RYoT o |
i : . |1\>{15LGdii]l] 11' i 0 '
\r/n 0 In ﬁ%]e&oefof mg a g%ﬁl a pool, 1%’}%}[}135106%‘%%[?}% %:Fgﬁg%? i panufactured
freiin| amt Aorerichn $6@0c plabi®) 928 dilatioh T /and/i@ 4 &Rl volume of the

concentration of 400-600 pfu/nl for vaccinia virus
vageiEia yeug peol fusopbtaining: a final dilution of 1/80 for OmriGam 5% and a

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

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 pfu/ml for the vaccinia virus
pool.

Serum (for serum assay): Mix a negative serum at a dilution of 1/40 with
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
vaccinia virus pool, thus obtaiﬁing a final dilution of 1/80 for the positive sample
and a final concentration of 400-600 pfu/ml for the vaccinia 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

(that were prepared on day 1) which must be healthy and confluent.
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diluted IVIg with 500m of 800-1200 pfu/m vaccinia
virus gives a final IVIg dilution of 1/80 and 400 -600

w@Ra/mi78yacci nia). 5.2.2 Control Preparations RET/UR006/000782

control: Vaccinia virus pool diluted with culture
medi um 1: 1. Negative Controls o pl aque reduction):
Medi um control : G owth nedi um VE 2% FCS | VTg (for

rvig y): X ,Gam K% batch # F18132

(man?r?ggzﬁ ur ed%ﬂ%%gﬁw IP@af%O@@@P]éé}Veéll- asma) at a

dil ugi of 1/ ' ual vol ynme of the vaccinia

vi 1 ug_gggl ey gia_ﬂ?nggaﬁjflisi’?ﬁ?ﬁ%irleﬁ Bid £pEEols to the
for eils Gag geﬁtgn Godk fth®31ate OfC BBRIEAL | AN 0L Atﬁ@rii@ﬁ&on of the
pfu/m for the vaccinia virus pool. Pl asma?for pl asima
assaiipeulyns. a negative plasna | ot at a dilution of

1/ 4052/i tJ; an equal t}ﬁé' unme of the vaccinia virus pool,
t hus>*68t4i ni nggﬁo’f"’l Inogineyiabizedbyacrige viims tpladsorh fand0 min
a fiﬁ@!7oé%%bg&+%§gg 400- 600 pfu/m for the

(o]

vaccinia virus p Fum (for serumassay): Mx a

negad.p\ges ser ur@@hb&@&ét@&é&&e%gwg}]e\&ﬁrﬁggaﬁﬂ&%% FCS) and

vol unme of the vaccinia virus us o ining ‘a
f i ndhe tiagatantinsalitidn §0; 1§, andsdd @ %% rsddiunh bidkbonate.

conc ration of 400-600 pfu/m for the vaccinia virus
pool 5653(@ i tiverdeamlar th%ﬁ@gﬁ%nﬂlemdiam 1) cadh wed.

posi4 i sanpl a dil.uti.on 1/4Q with an _equal

vol ustﬁ%'\é?f t he @Sﬁ?tﬁit%ek}ﬁ 8 3o ing Orog*gﬁrhrﬁg a
final dilution of 1/80 for the positive sanple and a
final concentration of 400-600 pfu/m for the vaccinia

Vi r u53 (el StaRRiihf aald DétdF@ination6EPRNT,, gAYl s for 90
mn at 37 0C. 5.2.3 Virus Inoculation () y“2) 5.2.3.1

Af t ex3-$0 Examing Sapplataby a stietessapet foe oBSr@atiorcef lysed cells.
mn%l.f%erﬁle staining process should no longer be sterile. It should be carried
out in a chemical hood.
5.3.3 Empty the wells by tapping.
534 Add 500ul EtOH to each well. Wait 2 minutes. Take the solution out
of the wells by tapping.
5.3.5 Add 500ul Fuchsin staining solution (Section 4.4) to each well. Wait
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.
- Negative control should result in a uniform and intact monolayer.
- Plasma, serum and IVIg negative controls should give >80% plaques of the

virus control.

- Positive control should give < 50% plaques compared to the plasma, serum

or IVIg negative control.
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(that were prepared on day 1) which nust be healthy

and confluent.5.2.3 .2 Discard the nmedium from each
wowir/01B52. 3.3 Carefully add 0.2 nl sanpl e m xpPCr/EL0&NH0782

controls to the wells and gently rock the plate to

achi eve an even distribution o§6the i noculuns. 5.2.3.4

Al low the non-neutralized vaccinia virus to adsorb for

T e e
' .- A% .
o car Bonar a4 el Hoimp A i S RN gpormtion
att whizhcthemelsl 5B ebtrdlibatePof YaddifiaPtiflCad Be@rmiAkE by the non-

.incubator for 72 hrs. 5.3 Cell Staining and

lingey areletipmghi (dGERBREGE (CDEe) Deted the 1bxafithe [gGeoncentration
pe for observation of |ysed cells.

B! Socrteshefiong dpidecbby Bh ol dond mmarier paeeniage of plague

i ! rri t in a.chemcal hood.
nghghighEn fdafRA 1 PEE] Sl (teneRDO%R8G S00m et o
to each well. Wait 2 mnutes. Take the solution out of
the wells by tapping. 5.3.5 Add 500m Fuchsin staining
sol W3..REFEBENCEh 4.4) to each well. Wit 2 m ngt gs. ]
Tak he sqlution out of the wells by tapping. 5.3 .
CounYirekegy E\Gﬁ%eiis Manyph Brian Wel Meig paddEbTnRdsangro.
CRITERIA - Virus control should result in 80-
120PFU/ wel I . - Negative control should result i ndaI y
AUP{1boddand i ntact nonol ayer. - Plasma, serum an g
)negat i ve}acont rols should give >80% pl aques of the
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
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

(http://WWW.bt.cdc.gov/agent/smallpox/response-plan/index.asp#guideb).

Additional criteria that may arise from the full analysis of the pilot study were
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 Variébility and the estimation of the percentage of the
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 successful. Plasma collection was conducted according
to the FDA guidelines and the local blood banks® standard operation. Selected

subjects were repeatedly taken advantage of, for example by wusing a



virus control. - Positive control should give < 50%

pl agues conpared to the plasm, serumor |VIg negative
w@owrooissy. EVALUATI ONOF RESULTS The PRNT50 ( er@F¥/E29@&H00782

in nmg/m) for each sanple is the 1gG concentration at

whi ch there is 50% neutralizat i29n of vaccinia virus as

determ ned by the non linear rélationship

dose-response, curv between the | og of the 119G
Plé%‘ﬁé@% %P? | InPlesma ﬁ%aﬁpadee At (e ifom eapmplee &S Patent No.

bl Wi of . pl ague
SEOTE% bR ol Mt BSEERARES bOrd8iRe0e (1 aken
as 18G5fkctsSwithbut EARSNCIm VAl t | Ty
WJ Mafly and Hllar O Kgﬁlg?%ﬁ Qﬁ‘)'&%i %@Sﬁ%ﬁ%ﬁ%%ﬂam'
Thesedybiests weredavaceihated. IClinbeal kipnselre Refedlose: For ces
(I DF), which served as a nodel for the vaccination and
scr Q’i’@agpr%ﬁ%"&tﬁﬁ]@ﬂs’mp%@ s & apile afreanBys dayspand rapidly
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Rl a6 B | if il hig:
waldsTonias GG R o
Sthtﬂ_i]é ellays Byathe ¢walfticdayd ot po@cthersifieahvipubuld @us®6ver, forming

ui del i nes
a b

FQWR SEawmuvBichaeregtrssesaiient thenesutgrosd thespustisle-tpl tha/geniphery.
uideb) .. Addi.tional criteria that may arise

o AR ISEESVERR tieafStneghtond i ElnOunalicanesanins
i mpl enent eg gk 3. Ci ] t - P .
screeni ng vvgs pr.(rellfqgfriﬁngl gé}fdr? %n]t-ﬁ%&stg)xé%ctl Igiﬁ géggga%gni n
the pilot study, with a few changes that- were derived
fromthe full statistical analysis of the data. The
final |cutof Daypr ‘hi ddestiiptien (HT) hyper inmmune donation
was usjed—afterithefull assesshent of“the fiter .
vari abi i tyOanJI t he \@seingtionon of the per cent age of

the 3-4 Papule

5

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 bé 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 expected and usually occur
20 about a week after Véccination. These include: |
e Soreness at the vaccination site

e Intense erythema ringing the vaccination site
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bet ween 10-15% of all subjects who showed either

sero-conversion or clinical siggs that the

i mruni zati on was successful. Plasma collection was

conduct e% cor ding to the FDA guidelines and the

| ocall Pnks' st andard operation. Selected

Zigjﬂéfésb%ﬁ %@fge%iﬁ%l Hresi o or pl asma donati on
qwéé . 6,692, 739,
f/vﬁgsgl ggnt nts g%é ?ﬁ%ﬁ%gﬁ ;@gg@%g&ww reference).

Subj ecw®s FévieRout any clinical signs were excluded from
pl asma donati on. These subjects were revacci nat ed.

a i nthsadcairgnse af ¢hess rfonink bt dnsodrie) cdifsid@z[bly from study to
(grc £%§’Z%f as_a papule after 3-4 days, and
stydy; &F&t BPW@‘? igfy the Gumpiames apvaed by the ﬁﬂlﬂ;m&ndgprowdes
angﬁﬁfcgﬁ&?g?%etﬁﬁ gth 6th day. The vesicle center

econes depress 84 and progresses to a well-forned
pustul e by Ml@@h(ﬁ:‘bﬁn‘@ﬁé’e oB¥abfiGnd Wgéapﬁayaccﬁ{e
soon thereafter, the pustule crusts over
brown scab, whi ch progresses fromthe center of the
pust uke—te ke “""' “hﬂl‘y After 2 5 to 3 weeks the
scab get acl‘% "é’fﬂ!l a well-formed sca r em@oesurrdiatel e 2

No R res—to—Vacetrata—vacerhrati-on Dwn—e-l—y-—ﬁr
i nrggrem;? @a@ﬂ?nﬁﬁ@ cinated i nd||MV| dudhd) - §Q>erf>ngl y

appro i [ gques may ot restt-t—i
any re N’I%Q]%?a \h%g)ne shglg Igas:%’é that the Odi¥7.0%al is
not il ed attenpts s ld be nmade to
achi eye a ﬁﬂVﬁhF)Wtb‘k@ At | east three at2émi&OsBoul d
be mal econd
unsuccessful attenpt. System c synptons: Systemc
synptons are expected and usual ly occur about a week
after vaccination. These include: Soreness at the
vacdbeaplasmasdamation 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
qualified 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
Vaccinig antibodies titers above 1800 OmriUnits/ml.

Production 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

nanometer filters immunoglobulin.

C. Filling the product into 2 ml prefillable Syringes.
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Intense erythema ringing the vaccination site Ml aise

Lynphadenopat hy (Il ocal) Malgia, headache, chills,
woau3ewssd ati gue Fever The occurrence of theseCHOR20@/000782

reactions varies considerably fromstudy to study. The

followng table lists the synptgns covered by the

studi es and provides an indication of the range: Table

3: Cccurrence of reactions to Vaccinia vaccine The

pl asma donation shoul d take place when the scab from

post -Seanr napeh it R NIOTHR b Ehlciipf gpt@lipe to e UsP

nemoptaph fuerigtramabddiieHnAeaes8baln.! Stablify KRRYQY 'g?' hd P86 hyper

_for plasna safety. Al qualified donations wer

gpgevdtr fieal chngmevaslould alsbileararri€hbyt. pl asma donat i on

W th regﬁf ermined mninmal Vaccinia titers will be

pool ed® f HOFYEE 1o fathreduds charagiesigatipnmeiheond @xample of an

: j : . [ nd rel ease f.or .

PR BB G R T R S oh g B Bt o
Cohiposition. These criteria include only using plasma

units with vaccinia antibodies titers above 1800

Onr | BAYYEG ik . a Rtarile cdolwtioro fcohfhiriy eIO%n?ﬂd%@anl@O mg in 1 ml

liatch\epi. ﬁ% Re- suspensi on of 10-12 Kg of paste ||
SQUEHRR oI whichy gt Jeast DXYokig blumanmiNeoglabmmndoglbbulin G), 10%

i of .bulk 10% sol vent detergent treated

mgﬁgé%gﬁ%g&{%ﬂgf%ﬁmgﬁqr&s i mmunogl obulin. c. Filling

the product into 2 m prefillable syringes. The HT

hyper immune VIG may be characterized according to the

Masfecsacigg BybcéseDdseripfisriscul ar i mmunogl obul i n.

St abi | i\t]]y studies of the HT hyper
HT-VIG 1s obtained by Cohn-cold ethanol fractionation of plasma.

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
inactivation step by nanofiltration at pH 4 and makes HI-VIG a very safe

immunoglobulin.

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

yellow liquid 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 4-5ml syringe.
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The following is a product characterization of
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according to the invention.

sterile solution containi
m solution of which at |
ulin G,

10% nal t ose,

Conposition HT-VIGis a
protein (100 ng in 1
% is Human Nor nal
and Water for

0
cast o5

Stlloﬁﬁ’%ec‘f‘%fﬁ%@mﬁvanuf acturing Process Description HT-VIG

ol asmir Sy i, 60

i nacti vation steps:

conposed of 3 viral
col d et hanol

fractionation has been validated as a prinmary virus

5! ﬂactivgion step. HT-VI G undergoes a second virus

: a p by the Sol vent Detergent nethod
using TnBP/ Triton X-100 and a third inactivation step
by nanofiltration at pH 4 and nmakes HI-VTG a very safe

k&l lﬂ?goﬂeﬂpeﬁ[%feo@e&gxkgn 2- §°C protected

under goes Vi

fromntigdatl / i nacti vati on technol ogy;
The Cohn-

| "PROIE RS Phar nacel
ar_slightly opal escent, 3

It7 cal -VIG1is a clear
il nost ourl ess, col ourl ess

t oChakractees | ow | i quid for
i ntranmuscul ar adm ni str af

intr ﬂdeameuﬁeSsl@hﬂ opalescent
ion.. Vialtype The sterl l e
celpriese ar pale yehovlsabgion.

wi-th /I 5r—fill —volune - or in

and

f||||ng of the product i$
cu V|a|o Uf 1Ci"|"|

a 9#‘85% T 4-5m  syring
Vi al s/ syringes shoul d be
bet ween 2-80C, protected

T

h%

r om
animal protein anti-sera.

ge. St o.@g’gs @ogg$1§1}f% ﬁ'gacuon with human
daﬁﬁ]ts@rat a%@grr?etgu{lve reaction with

IgG by Cellulose Acetate

Electrophoresis =95
IgG Content 85mg/ml - 110 mg/ml
Vaccinia Antibody Titer 40,000 /OU/ml
Anti - Hepatitis A >1001U/ml
Anti - HBsAg >0.51U0/gIgG
Total Protein 8.3% - 1.1% (w/v)

Distribution of molecular

size (HPLC)

Monomer and dimer >90.00%

Polymers and aggregates <3.00%

Anticomplementary Activity

Prekallicrein Activity* <35 IU/mi*

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/dl)




2. Specific InformationB. Data Collection, Analysis &

Interpretation Data collection is a straightforward
weemeosssand can foll ow the | ocal data banki ngP@Gt/aEd@ 00782

Operating Procedures (SOP) already in place at each

center. The subjects' questionggires for the

vacci nation and the evaluation of the screening

pl ogyr am—was—fortutated—Fhe—blood—collection storage
ili_:,hl prent instruction |were v§ rt6eQ1 and superw sed

+ el nat

ac 0 SUF. /'\U att Cb”nE”l S ccihnat+oh
scr@egg?# Efgl and plasma col ljecti o@%@dﬁ@&%

foSHHflﬁﬁ‘(Flzﬂné‘@’ e)hﬁﬁg{eggcc COpY_ ?Péﬁglﬂodb a—hard-copy

to al or ana survei y the Quality

AsMulésyee team Data was |ent er egfy 1 fp PC-based
database system (e.g. Parladox) to ena % e on-line

tungeglsa(mﬂnﬂﬂ@Rabbttm of up NowlBYEgeaorts. All

performed using a statistical

soPteRHIy (Dtarkeshd f or the PC (e.YeriBAS). St andard

panangprictests wefe—lewr—(—e—egﬁﬂpape—sy-n@t—enml c—and
ant'®bo § responses. Pri Mary an %‘,&qﬁé’ei ncl uded safety,

seppiggycal and ciinicat dat=a pat ameters—for
response to the vacci ne |nclud S of clinical skin
r eABtEONG, nornal reacti ons, aqw cEfTecrs, severe

adverse effects and anti4Vacci ni tlters Those

subj(2¢t RN PER)tintpdasina hat  ar &Neagive the threshold
chosen as eligible for collection and assigned for
POOlhyper i mrune, were included in the

pretimnaryanatysts,—btt—-they—were—al-se—analyzed
separately in a sub-analysis to see if they correlate
to any of the paraneters collected in the vaccination
guestionnaire. C. Safety Viral renoval/inactivation
B.t Baitm 6l dlsictionaAmalysis &hotenprétatioaxanpl e, one such
tec&gglgﬁﬁ is disclosed in U S. Patent No. 6,468, 733,
]@ﬁfﬂ%ﬂ éﬁ é stnatghtmarcb oraveseiand togn rfoflewethedlocal data

5 baﬁ%@g’%ﬁ%&? Reﬁ% ]?H é%ﬁch,g é?@g)” ]%%léia( inp a;/cglat ggch center.

giﬂffg{e't slﬂjl"gél;cs’meglﬂns i e!\elf% gﬁ@ltv‘;a]g%ﬁl vali aﬁ(@%@% gflllu\'\{]on of the
scieaning pioguams 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
10 electronic copy as well as a hard copy to allow for analysis and surveillance by the
Quality Assurance team. 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
15 antibody responses. Primary analysis included safety, serological aﬁd 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 immune, were included in the preliminary
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i ncl udi ng Parvo-viruses. The sol vent-detergent was
renmoved through a specific solvent detergent renoval

wo e®7n1skat has the capability of bindi ng hydre@hoR2oe/ 000782
subst ances and nol ecul ar sieving of |arge nol ecul es.
The colum outflow yields an iggunogl obulin solution
that has a very |l ow diner and pol yner content,
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. . . . _ e featurd
cihietd alF SPUR fralielerd ol Fihe Y Bk PO e
performed at a low pH thus allowing in addition the

| %ctivati on of viruses that are sensitive to | ow pH.
G f§‘t¥orage of the liquid product nmay be at room

t f or .| t [ -filled,
H L I RN L L ——
‘her: . 2-8C D,
SO (SR 15 Pl /5040943 Bt e

inpbipenzed bordn by refrphas TheETHAEN pERRGH fle§tincRIdBSARI removal
for fractionation and manufacturing of hyper i mrune

stepscRqcarding torthesg itetfulologiess sughuas hyneGltratxneshd salvent detergent
vol unt ar,i.ly revaccinated .donqrs. . To conmence this )

s el B Bisfapraieing o0y ieh 1gpaiivavRB @iAlbknown viruses,

int LARIM ik ek N ThHe I tions and centage .

R e TR AR TR BB B e EGE T8 Speciti

sobwnt aletérgentofensendl afelin Hapgia8 16 AbLBINSy 'droBhding hydrophobic
revacci nated subjects is based on clinical

supsfianeessngdinolecoler stevingefiarge. malectles. Bidiesluhmneltflb® yields an
i BSGslRH TG0 apes aciere A Komebatchpelymircwatphcallowing
g L S T e —
SR B Ut L) IR B ST i
Furthgigres éhe iabbve pEbdeSA can sry periornetel ech 1b8spHURBus allowing in
addition the inactivation of viruses that are sensitive to low pH.

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

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

D. Results

Three studies concerning Israeli and U.S. plasma donation samples have
been conducted:

Plasma for fractionation and manufacturing of hyper immune Vaccinia
immunoglobulin is usually collected from voluntarily revaccinated donors. To
commence this investigation, the variability of énti 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

based on clinical manifestation of the vaccine. On the other hand the hyper immune
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titers of anti-Vaccinia IgGin regular plasm pools.
It can also detect this immunoglobulin Gin

WO paoravssous | mmunogl obul i n bat ches. The t heor BCT/02006/000782
yield of the VIG production process was cal cul at ed.
The results indicated that thesgethod of the invention
is suitable for the production of H gh Titer VIG

cinig titers in _plasnma

I ; SC [ f..anti.V
Pl Ro festiancti 5% e Ancine fsyes frers siscepralhon between
thE’é@ﬁ;mm@ﬂﬁag@V&@sdsgegFe ‘he production of Vaccinia-rich

i ntravenous i munoglobulin were collected from
r evariahogicegingafdiypes iimt@obi®ulifi 8fhies HIREFERIEYs of achieving
program in which selected nmilitary and health
logeryeldsstheermighte drastically arcduoat the @gaioisic SabiligoXof certain
ased exclusively on

Since donor .selectigon was b
mgm%p@gpgﬁgﬂmoggyat i h@%@h senfHave BILIBA assay can detect residual

SRS Qrcapversi:on i in titers. an assessment .
O TCAMh, WA IE Sty DabbhRoop addin BR0" derect ehis
inramdculd Gan PeedvenodeiheEsocBbul oL hRGRHWA"
sel ecg?gd random y out of 24, 8%0 guﬁ?é@ggm%t&g%ﬁwﬁdd(ﬁ
the YdEuprathectidnpnoaetsrwad dafcidtredalhe rosaits mdsdatedtiab tObthod of
hof th El.str.egkéacci nia virus (mean titer, 107 pfu per
theqpenfipy & suitabledop thegrpduetionsofiigh FiéeriViék.ed for t he
titers of anti-Vaccinia i munogl obulin using an ELI SA
assay. 3 m of each of the plasnma donations were m xed
Exirhplethe Surbaiing 20 hasi 3adcinie MM ifShMSMatinits donated by
positive standard. The pool ed plasma positive stan arg

reyaecinafed sabjcgmed 1000 arbitrary units (1000
[ 0- 40 iUnits will neutralize

Onr bts/m).

VacI ‘%kg%?/i"f%is Pﬁ?%o PRALEODS e dPF alhicz Prodictions of dfaceinéa-rich
. i i h R . T | .
o S LR bl BT P 6 cingi s peing the
I Y t. - H .I . i
ehuastom O ESSS ol U ome

were vaegingtod againbia3malipox. Sihed dohdryselevtiohavaonabe éxclusively on

igl asma L%ni ts ranged hetween 26 units and 6530
clinical manitestafion sighs and not on sero-conversion immunoglobulin titers, an

p—t

assessment was needed to evaluate the titers in plasma manufacturing pools.
Methods: 37 plasma donations were selected randomly out of 24,000
subjects who were inoculated intradermally 30 days previously with 20ul of the
Elstree Vaccinia 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 OmriUnits will
neutralize Vaccinia virus by 50% in a neutralization assay of the kind described
above (the PRNTs, 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 Fig, 1. It was found that the
variability in the donated plasma units ranged between 26 units and 6530

OmriUnits. The calculated average was 971.8 OmriUnits, the standard deviation
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OwiUnits. The cal cul ated average was 971.8 Onri Units,

the standard devi ati onwas 1349 whil e the nedi an was
wo@ioy/05%20 Onti Units. The results of the cal cul BEBU.2006/000782

average coincides with the average of the

experimental ly mx plasma unitsy indicating that the

m xture of different plasma units does not differ from

i i i h he ELI SA d
PRSIy LB oo e
: : Lusi.on: On .
aV e RoAiTted Wi (B0 SREfeebk e FRANGHAR 408 Plasma wnits,
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.dinical Responses and Sero-Conversion of Smallpo
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response in revaccinated children is nmuch | ower.

menthp aflgr resrpeinptien anddsllaeiigpiambst 20 plasnatendtos.
response

=

Example 2: Correlation between Clinical Responses and Sero-Conversion of
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 revaccinated children is
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 adults who
had been previously immunized, were inoculated intradermally with 20ul of the
Elstree Vaccinia virus (mean titer, 107 pfu per milliliter), using.a hypodermic

needle, and the site was covered with a semi permeable dressing. Subjects were
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percentage and to assess the correlation between the
revacci nat ed subjects' clinical response and the

WO p@reess” i n anti-Vaccinia titers. Method: | n PEN/B.2006/000782
randoni zed, single-blind, prospective study, 157
adul ts who had been previously qjnmuni zed, were
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Ey’%&l nation), day 14, and day 30 (plasnma donati on)
serumtiters were tested usi ng the linear,

a rates differ
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Wb@r(ilf—ln@mﬁ@t@l serof@RveRign (4206)t Berins titersahl all hige fes J:)ondmg

respondi n ubjects were reduced by an average of
SPIRTR BT Fraiugad B AcavSOGe dail a:emen fhe 14th and 30th days after
t t f
3 B SR T st isBP ke ifpiafion B muPbil@neominan adrerse events
cApSREDH Gﬁltl‘i’fth@ﬁbré’é“eﬂ&@ o‘f'aﬁlaécdté s “illﬁé"sgllﬁglhﬁﬁlgt R formation of

formation. of Satellite |esions,

Saltqlht@Hasiensmagimylal Iyayshadehsadag ifevernﬁéa‘d@@he AABSdaL muscle aches,
aches, I gue, and chills 1t}){peared only in a small
faBé\‘"c fléEgél Isappeaedsamly sre smalf perasotagel fthosuljedtsieen
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correl ation percentage

vesgchose amm tedelatibh petcentapatiofay Bettteh the 8e@lc ;
and/or days 7-9 88924 gerumtlteers at d%y %}éﬁe&;ﬁbjec’w

ICéldf'éﬁcB 6@@64®edey837r9r(t8|8@14>9ar| abl e as t| ters
I ncreased. af t da This variability appeared
al Sose 5‘3111%& aa;sdaé{ g,e Y@’y Varlabla and becon){e e\egn more variable as
titers increased after 14 days. This variability appeared also at 30 days after the

vaccination. Only 10-15 percent of the subjects had high titers that would be
suitable for hyper immune Vaccinia immunoglobulin production.

Conclusions: When 20pl of Elstree vaccine strain at a titer of 10’ 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
(about 88%). Anti-Vaccinia titers reach a peak at 14 daysA 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 tmits which comply with the
production of hyper-immune vaccine globulins. These data suggest that a screening

test for the hyper-immune subject should be mandatory.
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responded clinically, simlar to the 62.42
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correl ation between the two net hods (about 88%.
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10 oftHpvViigst screening ELI SA nethod in which the high
titer anti Vaccinia plasm sanples can be singled out.
Pooling high titer plasma units that account for
10- 15% of the donor popul ation for the production of a
10% i ntravenous i munogl obul i n and concentrating the
pool would result in production of HT-VI GCLAIMS: 1. A
met hod for preparing a concentrated, inmmunogl obulin
conposition for treating subjects vacci nated agai nst
or infected with a pathogenic m croorgani sm
conprising: (a) selecting a popul ation of individuals
previ ously vacci nated agai nst one or nore antigens
associ ated with the pathogenic m croorgani sm
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(b) determining the | evel of specific antibodies
i mmunor eactive with said pathogenic mcroorganismin a
whb@od17869 bl ood conponent of said individual s POI/IL2006/000782
identify very high titre individuals having a very
high titre of said specific an%bbodies; (c) conbining
bl ood or bl ood conponents conpri sing i munogl obul'i ns
(fr aid very high titre individuals; and (d)
Aﬁgﬂ%§rng and/ or concentrating the product of step
c), el ' nogl obul i.n... ..
1 oo PPeiR B BraBRER LAl ol MRS gfiin composition for
treatiny $uhjegs VaeciahRd dplhaimt ofl UFetRd Wil a G @ﬁfg&oor anism
I mmunogl obul i n conposition in a | ow volunme “unit osa&% ?
CogprPINg: The nmet hod of claim2 wherein said | owvol une
dos e.forn1c%ggrises a vial or a pre-filled

uni S a ) i ,

syr {q)ges:e? tngapoRilalan of whyidyplsaravionsly vaccinaibd agdinst one
said p G- M G ni;SmMqi s a virus. 5.. The |

ot hod SoRSReBiR SRR ST rshthSesdie fiigdocrgangsm:
vac@)ni @t¥inh g : . . .
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of the pahegetic ahidoorgmizaglinbalbleod @FPEPROU 66mbsnd@it of said
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speci f i RIBAENHS AP adenfifys¥ery highditraindivishiald heviog.a Very high

The mtﬁ?@ﬂf?@g&gé@&ﬁ#&ﬁggl m 6 wherein the titre of

specific a ¥Sncentrated i mrunogl obul i n

CONRYSi ddrPbiniy Blod£8F ?JICJOQI Eé)rlﬁgé%éﬂtg Q%%nﬂsrgk?lgg til%?nunoglobulins

average titre of specific antibodies 0

vacci nadien sadpuémthigh titl indhadamshadl of any of clains

1 to 7 wherein the concentrated i munogl obulin
corf¥dsiRUrENing andionscencentating dbp muriuett of wteg0¥6), to obtain a

tein,9. Th t hod according to any of clains 1 to
gr 3/(1 glr gﬁog}cslptg%age Shulm cogmposrgor}{.

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.

5. The method according to claim 4 wherein said virus is a vaccinia virus.

6. The method according to any of claims 1 to 5 wherein the titre of

specific antibodies of the concentrated immunoglobulin composition is at least 5
times higher than the average titre of specific antibodies of said vaccinated
population.

7. The method according to claim 6 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 vaccinated population.

8. The method of any of claims 1 to 7 wherein the concentrated

immunoglobulin composition contains at least approximately 10% protein.
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conponents are repeatedly obtained fromeach of said

high titre individuals. 10. The nmethod of any of
web@ris7839 to 9 wherein said bl ood conponent i SPEI/H2N®/000782

5 11. An i mmunogl obulin conposition prepared according

to the nmethod of any of clains3g§ to 10. 12. The

i mmunogl obul i n conposition according to claim11

havi r e 13. .The,l no bulin
e poihE thtfiod IRLEABAE o Al clafls o %ﬁgﬁf‘i‘rea? b ' blood
e e o led (R AR of B B indfiduals
Lhhen ‘Feaisuetbdd usfi any afi cEiiinSAl as Saylieneinhiaith bogdebegonent is

pl asma positive standard, prepared froma popul ation
PIg$MAndi vi dual s previ ously vacci nated agai nst one or

re t jated with the pathogenj.c
U or ool b Rogbth mmoyitoh, Pichafed gelegties to the method of
arfof $Rich$1¥b-1015 14. The imunogl obul in conposition
according to any of claims 11 to 13 conprising
12appr okheramshyn byl teimposition a&;c‘b_t@ilngoto olaemfi1 heding a low
syringe containing a | owvolunme unit dosage of the
AgESRpBS CPRBAt.accor ding to any of clains 11 to 14. 16. Q
th of treati or aneliorating.s tons assqcj ate
1457 bt ip Dl R, Py e Ot o iresrpt claims 11 or 12
ihSl a0k i [,ndi.yj d ' ed of
g SRR AR TSR R0 K Y e 3R o qual 1o

405000 OmiiUtit/h# whh. méasiéd 08ingf ad BEAKIANEssY in which a pooled
preventing smal | pox infection conprising o )
plasme mositive stagdand, grepanet] fiotual populatien off individuals previously

t t onposi tion according to any of clainms 11 )
Vatcél%%iier@ gafﬁ??l?éi 556 sPEcINOre Higeng a@ssasiatcd nwiithodhe spathegenic

mioorbaf AT SELEILAN IHEVAIRI LRI BRI O"
14. The immunoglobulin composition according to any of claims 11 to 13
comprising approximately 10% protein.

15. A vial or pre-filled syringe containing a low-volume unit dosage of the
composition according to any of claims 11 to 14.

16. A method of treating or ameliorating symptoms associated with adverse
reaction to viral vaccination comprising administrating to an individual in need
of such treatment a composition according to any of claims 11 to 14.

17. A method of treating or preventing smallpox infection comprising
administrating to an individual in need of such treatment a composition
according to any of claims 11 to 14 comprising specific anti-vaccinia antibodies.
18. A concentrated immunoglobulin composition comprising specific
antibodies immunoreactive with a pathogenic microorganism, characterized in
that the titre of specific antibodies of the composition is at least 5 times higher
than the average titre of specific antibodies of a population of individuals

previously vaccinated against one or more antigens associated with the

pathogenic microorganism.
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