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Background of the Invention The present invention relates to the field of

i nfecti ouwoddsems®es. It finds particular application as apcmatsozsisel

eval uating the response of Prions (Proteinaceous 5 Infectious Agents) to
various treatnments, and will be described with particular reference
thereto. It should be appreciated, however, that the invention is al so
applicable to other studies of prion activity. The term"Prion" is used to
describe 10 proteinaceous-infectious agents that cause relatively simlar
brai n diseases in humans and/or in animals, which are invariably fatal.
These di seases are generally referred to as transm ssible spongiform
encephal opathies (TSEs). TSEs include Creutzfeldt-Jakob disease (CIJD) and
variant CID 15 (vCID) in humans, Bovi ne Spongi form Encephal opathy (BSE) in
cattle, also know as "Mad Cow Di sease,” Scrapie in sheep, and Wasting
Disease in elk. Al of these diseases attack the neurological organs of
the animal or aninmals which are susceptible to the particul ar di sease.
They are 20 characterized by initially long incubation tinmes followed by a

short period of neurol Qgj n nd | oss of
coordi nati on, and even a&%9T§%§@h%E$ﬁ8h %%é@ ?%@g gg@%bﬁFgaponsible for
these diseases is t hought to be a s wth no 25 associated
nucl ei ¢ aci ds. The pat hogenPREHEEHERS orton di seases i s proposed
to involve a”""t'a'fMe”%&@@ené“@ﬁv@H@B&@dﬂ@T&ﬁ@é‘tJh%ch%féDdUQﬁﬂrgoes
a conformational change to an abnormal_ form (a prion), which, has the
ability of kefechiepag ﬂ§6ﬁ5e$heIéxé@ﬁ“%%d%%r%¥CW&?@S?E@&EQQtF%ﬁ]®§02V31872
- 2 this chapgedi 6f abamnas@ﬁg tn@km@wponsbeo&bwlmﬂ QTrIBt@SclnatdéQ)uw otein
is not b ok§n down effectivel |n t he é g ccunu tion.in certaln
ti ssues % BEFETLOMEr AETHRT sU@flgy nt Gaff m88 Ses TTSsUE

such as Celﬁedenihed with partlcular reference thereto. It should be

appreciated, however, that the invention is also applicable
to other studies of prion activity.
The term "Prion" is used to describe
10 proteinaceous-infectious agents that cause relatively
similar brain diseases in humans and/or in animals, which
are invariably fatal. These diseases are generally referred
to as transmissible spongiform encephalopathies (TSEs).
TSEs include Creutzfeldt-Jakob disease (CJD) and variant CJD
15 (vCJD) in humans, Bovine Spongiform Encephalopathy (BSE) in
cattle, also know as "Mad Cow Disease," Scrapie in sheep,
and Wasting Disease in elk. All of these diseases attack
the neurological organs of the animal or animals which are
susceptible to the ©particular disease. They are
20 characterized by initially long incubation times followed by
a short period of neurological symptoms, including dementia
and loss of coordination, and eventually death.
The infectious agent responsible for these
diseases 1is thought to be a simple protein, with no
25 associated nucleic acids. The pathogenic mechanism for such
prion diseases is proposed to involve an initially normal
host encoded protein. The protein undergoes a
conformational change to an abnormal form (a prion), which

has the ability of self-propagation. The exact cause of



5 Once significant neural tissue damage has occurred, the clinical signs
are observed. Prion diseases may thus be classified as protein aggregation
di seases,watosoB19at so i ncl ude several other fatal di sease®PCTASON3EH3I2

Al zhei ner' s di sease and anyl oidosis. In 10 the case of CID, the nost

preval ent prion disease in humans (occyrring in roughly 1:1, 000,000 of the
popul ation), about 85% of cases are thought to arise sporadically, about
100 are thguightclignde iohesttpdesand, abokihobdo ar The ababregénioahl pf 15

There are currently no known_ eff ive tre r.pri Lsea in
ani mal s or Libena%]é? %hd deat "t trfgﬁé?qg?vg)r\}ysgggggg%%wo% Hnlégrg 0 83?0%?‘%
synpt ons. Priogressuinnlahioni dentdefitedni drisgfuasar er papchiAuherdngysaias

been sl ow, éji’s?s 0 dhe d A & NGgidh W r11Taedathe, no
20 met hods for ucéu)l turl r]eéﬁg?ilylolﬁtgﬁisﬁgrrggiég% nna%‘ﬁéeél al%o%(g% ory have@e%een

devel ope?. P& ¢aggiddicesti menvrl i HoSEHSt i SRR eSPS RFFRITSME1 hTPFi ons

and exam ni a4 e B I8 s Sarespanserdd. a  proposed treatment reginme.

Because progress of the disease is slow. these in vivgo.studies are.
LHP) §eaRiRaBT &

i nevitably I engthy and 3 aft5¢RAES®S nBtY r 8BILE1EE PRePECFESRI ng of
| arge nunbeygrafatpoiretiisslasdrsygehikch glvo mubedersdiaarstlerotiedelfstafave
peen engi negl &l 10, Poo i e, SUReERLLRLE L 0aRLLODS 3R oAUS 08BELEl! Y rsed
for evaluations. Tn" addition, because these diseases t nd to be ani nmal
speci fit0 ithe scarm dnEAP .3¢hshadsdr Preyed cadnPrépnadilsglRsecan bampasgdi |y
applied to (QUNRNSinSOTE JRSBARCH AT QRS 0hRV e FSUBIEHRH14TiiRE) 2 ¥Rk
prion nodel for drug eval uation and there has been sone _reports of an in
vitro nodel8%% Stul§Spri 6% e FRAUE &9 Fi‘ﬁ\?e‘?’/%r,sp?ﬁ%ﬁiécﬁ%&%' b@gﬁuﬁolgtsudi es
whi ch have gs¢ ablkihshetit cots el Bei onsmmHeatineel t hentiehabcut of 5% heaeipeoposed
nodel s WO 03/,031987. PCl'Ii US02/ 31872 - 3 and prion activity. In the early

1980's, a njo?/te?oﬁleerbjrcf%a X‘ng agent was isolated fromthe human intestinal
tract. {Burdon, J. Mhere are currently no known effective treatments

for prion diseases in animals or humans, and death thus
follows the onset of neurological symptoms. Progress in the
identification of target treatment drugs has been slow, due

to the inability to perform testing in vitro. To date, no

20 methods for culturing prions in media in the laboratory have

been developed. In vivo studies involve inoculating a test

animal with prions and examining the animal's response to a
proposed treatment regime. Because progress of the disease

is slow, these in vivo studies are inevitably lengthy and

25 are thus not readily amenable to the screening of large

numbers of potential drugs. In vivo mouse or hamster models

have been engineered to be more susceptible to prions and

are generally used for evaluations. In addition, because

these diseases tend to be animal specific, it is not known

30 whether tests done on animals can be readily applied to
humans.

Some research groups have suggested using a yeast

prion model for drug evaluation and there has been some

reports of an in vitro model to study prion folding.

35 However, there have been no studies which have established

correlations between the behavior of these proposed models



Mcro., 29: 145-157 (1989) and Burdon; The Lancet, Vol. 353; 5 April 10
(1999)). This agent was isolated fromthe ileostony fluid (filtered

t hrough aw0.03/081981er) of two patients with Crohn's di sea®eT/od3soul d be
cultured in vitro. It was given the nane |leal Fluid Dependent Organi sm

(I FDO), al though it has been subsequentlyy found to survive 10 in other

medi a, such as in the presence of pancreatin. Discrete brown colonies were
observed onamd sperdd idctSelteer growth nedia. On exam nation of this agent,

it did not appear to_be.viral, .. b rial, or f j r u i d
appear to grow | ogar ﬁrh%}%ealelaflé’ngghgvg’uﬁursuﬂ\é frnlg%lgl's}[éa%\t(r:]%dif ec?l%akﬂ\?%ri ety
of antibi otisslateedl Physi che¢ hndachénteatbinagenrsctThdBagden, wds HMedo f ound
to have a h esiff.ange 159 MRbgh)heah. plPisn 208 MARLO! Wy1eVisaus! y
been di rec%&_%’nkz?d F%%prl?sonrs@or t),Jsed in prion resear ch. Al t hough prion
di seasesS hadRrhbt Hendd®9Y Jbeen ThdScongrBEr et o WP gl y Tda adifSus,

they can bejisa8s8h{t edui thﬁﬂ@emctﬁsoaPﬂ, dindep ycaritlaigr)copdi tiwens,
fromone species to another. It has recent aégqueen ?aovbv%th tprign.

di seases bEeRF AnHtt oA i GASPRER ' t i eSO ficRTdi RY T Phe% brid n,
spi nal cordyiand. epte.wdsatgiogenithe mansmIdsiadn FA5 ilvda Peglesa dnte O rngepmadrsived,
i ncluding t ] SS| i a dura g I n ranspl -

peri car dial Hanot ot i nkh naRaneeros p e BlenE T8 unlt RRS RN e
cont ami h@it | bn. otheansneédsd on suick neeli dal Heei Paeseaseal @D PEaTTEESdM-ed,

i ncl udi ng tHy oudlhy & QUSKRPTc NRIHIRIILIGRIRSHSITRIM & IRRLITI30 &leacldiodes,
and ot her devices used during surgeries in close, proximty to_the central

nervous sysSEAYLIThBEEIRs cuPteREPIIRAERCEp&tul BRE BN 2868t tHe d&ft Py of
convent i onahpglesont Grbanatiixel anth deariidli,zald dungadt Hedsatarejestutuetiidon of
prions. Prions are_notoriously 35 ver ardy .and_denonstrate resjistance to
routine metA3EE25f LOqEEBHt ;ﬁ?éﬁfggwlgéétﬂgt 8¥‘|dl ?l?é’fei 51r?PS§3aﬁLe%Fes§5’r%?télnc§ed
met hods15i ncbude vaciaeyatdfonanpriblionged, staan pbysdlcadi ngnd s ediethoad

03/ 081987 PLILIED2/ 3187 2gent waBY 10T €8uARTLBOHWE BYRAGH QUdid i@ ment s
J to moist heat. This agent has not previously been directly

linked to prions or used in prion research.
Although prion diseases have not generally been
20 considered to be highly contagious, they can be transmitted
within a species and, under certain conditions, from one
species to another. It has recently been shown that prion
diseases may be transmitted via high risk tissues, including
the brain, spinal cord, and eye. Tatrogenic transmission
25 has also been reported, including transmission via dura
mater grafting, corneal transplants, pericardial homografts,
human gonadotropin, and human growth hormone contamination.
Transmission via medical devices has also been reported,
including through reuse of neurosurgical instruments, depth
30 electrodes, and other devices used during surgeries in close
proximity to the central nervous system.

There is currently much speculation about the
efficacy of conventional decontamination and sterilization
methods for destruction of prions. Prions are notoriously

35 very hardy and demonstrate resistance to routine methods of
decontamination and sterilization. Some recommended methods

include incineration, prolonged steam autoclaving, sodium



concentrations (e.g., 1M NaOH or NaHCl O3 at 2% available d for 1 hr.).
These aggressive treatnents are often inconpatible with nedical devices,
parti cul awbyw3fb®s7 bl e 5 endoscopes and ot her devi ces w t hPplrasv2/8187hr ass,

or alum num parts. Many devices are damaged by exposure to high
tenperatures. Chem cal treatnents, suchasas strong alkali, are damaging to
nmedi cal device materials or surfaces in general. @ utaral dehyde,

f or mal dehydeydhwtidgenadd peodxiude, hppsthpbenoéi csreatwehoks, aandhjgacesses

such as dry heat oi ling, _ freezj i .&Qz d -gi radi ati on
have gener a%/?rilc réternabtrle%%sftsa%é o Eiewiq%ae e%{%% hgE e2i°s%:;}1’(31 \glﬁ\égrl enggd for
product s antbpr otesies) t hat Eheseef fgoreveivgai AXEApREBAS yeétrecoMFaenbl e

with Swfacff%cori;%%é e53 tROHESSEYE HeGaLEBNt MW CiclBsrbEeRlexible
i nvestigated and shown to_be effectijve against priqQns is a ~_peracetic acid

for mul at$ orFRRPFRARE ©d B SR CHSYGAS oW1 Ehve LGSt iGhi o PrafFer ke

tradename SITERhShZRTHhrtBe Ml aévoBeg0nlral inReyeAL &by Ceapbguir® &obl end
of buffers,, 20 anticorrosives, S%Ft'lf acta aarr%j ck@l ators, prepared in a
[

ts
use dil uti dht9dr CSPEFFPEUSEScesshG Taf 2AboveS T OUM T enfErat ute. SHéWeer |
there is curllentiy are deadyimgans wédiexdl davicrg matteriglory gurifeciedal ")
treatnents. . Cul i 25 pri-qn- Vi C reopose rioci-dal
treatments }%o}g\%%gqlg%dcul at :G(r%gttaar%%%j]%gyi\;ﬁ%t'h \;\eg% |%§£ey§x{%ér:i t hglygelj\cl)i%%gls and
observiHy tprreeids opieat shenRéigisseadedholihe agt i REPERFSEF cALABNES| s

ineffectiveqrJhhgaks ddENGHNY £PEOLLSS, a0T, PriNE AihEl I Bh8, miichemake
nunbers of prions, 30 renainin

% og t he devi ces nay. be rgl atively small.

Addi ti onal 15231 Ret@" | 8% BERETRAL Yprcshs WU SH eFRobPe &é@&rfgf&'}vﬁy t he
priocidal trieeteens oaylpese nkazbrity tmrodwrteersnd Theveeasest bhati meeeased
concerns anppg, tedi cal ., 3. personnel Jeaarding dhe Praper LA Of patients

identified avi hg prron sease her € are "al sO concerns at the
di seases5 may be transPmet elzss hegugiessdvse bfedhventinemtscMOB87 031887

PCT/USOZ/BlﬁZ@estigated and shown to be effective against prions is a
peracetic acid formulation formulated by STERIS Corporation,
Mentor, ©Ohio, under the tradename STERIS 20™, The
formulation contains peracetic acid in a blend of buffers,

20 anticorrosives, surfactants, and chelators, prepared in a
use dilution for sterile processing at above room
temperature.

However, there 1is currently no ready means of
evaluating anti-prion ("priocidal") treatments. Culturing

25 prion-treated devices after proposed priocidal treatments
involves inoculating animals with washings from the devices
and observing the development of the disease if the
priocidal treatment 1is ineffective. This is a lengthy
process and prone to errors, since the numbers of prions

30 remaining on the devices may be relatively small.
Additionally, there is a risk that prions which are not
destroyed by the priocidal treatment may pose hazards to
workers.

There are thus increased concerns among medical

35 personnel regarding the proper care of patients identified
as having prion diseases. There are also concerns that the

diseases may be transmitted, through reuse of instruments



- 5 and the like, due to a failure to detect the disease state prior to
death of the infected patient. Additionally, the risks associated with
hi gh, nmedworm3/oard7 | ow ri sk ti ssues have not yet been est @oTicsazsis7For
exanple, tonsillectomy 5 and dental procedures have been considered to be
|l ow risk procedures for potential priorinfection. However, recent

evi dence suggests the risks may higher, due to the finding that prion
infected tigsaesnhar eiRei nguéodsdaotitsiideet he dbraich. thie lMdsealseo sheer

suggested that there.may, be_a_|ink_10 between.prion-re| d_di.seas and
simlar di§%5%%rsf3t§§?¥hsaghtg§ ﬁg% FESSnpégénﬁtAlzﬁ§F%%§p§ &ﬁgéa§%§. The
present i nvehskenapsoeidesda wick amtgh mpmedédm, memidodl $wr régkl ratsisowesof

priocidal agllyify, {;ﬁgegxeggemigh@e.ab@ 6 kehaianced HHQhhen® o@nd

ot hers. 15 Sunmary o 'nvention In_accordance wth one aspect of the
present Sinvedtfentad pEpRedUrEs &fXICuRGHY PONEHIFEFd t FeabReAryY fdsk

activity agsi-Hstaftéonsopr pBtbANiAel pkedndisgasesohs 2@opicarjedectht

nmet hod |ncludea subjectlng a gﬁlon, del to ,tgg trggtn%nt, th&.%@hpn nodel

bei ng one whYLHCRE BREASSERohASt H1EXAI BRY H1PBSFonSESsit® IF¢ £ HAY of

prions to achateatiem tHeSégnedl tdsaukackays i basngndevwal uattsyde heheef f ect

of the trealjent on.thg.pign 1Bdel 48.80cLATLEALOLHEY Okl NBCL! oLyl the
el at I'Sease. | Wt

treatnent o r?ﬁ%‘prlon or “prron-rel . I'n accor dance
anot herl@speetweént heipnesehatefdndeacpens andeshodlefr disgeriseg sERtictSem

whi ch may bg,-£ont apl fat 84 & hy R | ADShd Smdk 0¥ Jeskeadhie net hod i ncl udes 30
treating the rtemwth a conposition which includes at | east. ,one of nisin,

manganese, and si | verThHT tPEREEY 0 FERILE IhPTIEAGS & DR grRFYSsh t he
item |n aceerdadCeomidvnlanatiker o&specbcofial hacpiesen whinterdiertonesret hod

of screenin roposed _drugs for activit 35.agai nst prion related di seases
or proposedg?geiﬁﬁ%%fr%#%g%%%%é %?Ogﬁ%%gtaﬁ%dfgfh%¥?bcidaI activity is
provi detds

Summary of the Invention
In accordance with one aspect of the present

invention, a method for evaluating potential treatments for
activity against prions or prion-related diseases 1is

20 provided. The method includes subjecting a prion model to
the treatment, the prion model being one which has been
shown to exhibit a response similar to that of prions to a
treatment designed to attack prions and evaluating the
effect of the treatment on the prion model as an indicator

25 of the effect of the treatment on the prion or prion-related
disease.

In accordance with another aspect of the present
invention, a method of treating an item which may be
contaminated with prions is provided. The method includes

30 treating the item with a composition which includes at least
one of nisin, manganese, and silver nitrate to reduce the
level of viable prions on the item.

In accordance with another aspect of the present
invention, a method of screening proposed drugs for activity

35 against prion related diseases or proposed treatment
processes or chemicals for priocidal activity is provided.

The method includes exposing a prion model to the proposed



The net hod includes exposing a prion nodel to the proposed WD 03/ 031987
PCT/ US02/ 31872 6 drug, chemcal, or process and culturing any renaining
prion nowelo3iosn9sitro, the prion nodel having been shown PaTasa2/bisr2
simlar responses to prions to a drug, chem cal, or process. In accordance
wi th anot her aspect of the present 5 4dmvention, a nethod of treating a
subj ect contam nated with prions or having a prion rel ated di sease is
provi ded. Tdnweug neitadi daicl wdeprbreeasi agd acshnpt eng antyamawstiedng thriam | FDO
with a proRaset Lreal/mul 398Ny bhenbEDD Haying Basn shawn «d edfsaend to
ot her treathent agentsin a si fLar manner to the prion. 1T the

treat nent agomilas wdfdpmgidase tat PALPAEkFAgE €Hed| FEEMGRlat 31y RUKESSEhj ect

with the treatnment agent blor@in€lf@cthvenafnEpt asheradrarnhageRfsdhhke
present invention is that _proposed prion di s%%s,e treat nents,

phar macett | EAYIC IR A SISt idalt TEGEARS CarsUhd eSEr EOREGMIR ARG ¥ 15 t hout
the need fpficﬁdé edaﬁiM@vmgthprsbgdye1Aaeahansadsanﬁagpr@fviahadplremnt
invention is that . pr se ri.an di_ sease .treat nent.s _an r.i.oci_da ents
can be eva‘f‘%ta]?%% Jrrg%f'g%f %a&ﬁ&gh& SRPAT &8T5 ltnﬁ%egir eslé:%t ainnvlé:%t%l onis
that prionwtontaprepeed ntgaimentts adeatd sivef 6@, havd ripdeerprdduet s are
render ed Saler:dgloneeo Adddr fiidReeRINUALeS 0 H1hiALES Fllddi/ Y | ON

wi || beconme apparent to those o I nary “ski in the art upon readi ng

and undk? st &lrelipiame I8 ItOE hgeasmngnteddenests i Pt FFL bie tate Fhterdringd

enbodi nent sthgrtﬁbopeﬁgéaeihgntaé EhBiBeawyngs The ihvenhcoR BERyntake form
in various co ents 30 and arrangenents of conponents, and in various
steps and %ﬁlp%?l MehYS ¥POLReps. The drawings are only for purposes of
illustrating a preferoed eadbedtagnt cihdtlaeeprelseho bienvertmisin ued ahat

L LA e hgrenht o ) O clels prslfgRLe shibd sl bl ol ool

15 priocidal agents can be screened in vitro, without the need
for extensive in vivo study.

Another advantage of the present invention is that
proposed prion disease treatments and priocidal agents can
be evaluated rapidly.

20 Another advantage of the present invention is that
prion-contaminated instruments, hard surfaces, and food
products are rendered safer for use.

Still further advantages of the present invention
will become apparent to those of ordinary skill in the art

25 upon reading and understanding the following detailed

description of the preferred embodiments.

Brief Description of the Drawings
The invention may take form in various components

30 and arrangements of components, and in various steps and
arrangements of steps. The drawings are only for purposes
of illustrating a preferred embodiment and are not to be
construed as limiting the invention.

FIGURE 1 is a schematic side view of a biological

35 indicator containing a prion model according to the present
invention;

FIGURE 2 is a schematic side view of the



invention; FIGURE 2 is a schematic side view of the WO 03/031987

PCT/ US02/ 31872 7 biological indicator of FIGURE 1 after closing a cap to
seal thewondiog@spr and m x the prion nodel with growth nedirajS02/HSAIRE 3 i s
a plot of prion nodel count against tinme for peracetic acid treatnent
processes at different 5 initial concermtration |levels of peracetic acid;
FIGURE 4 is a plot showing the total nunber of red blood cells over tine
for a firstbienddgiotalsamlieatwat ef- FRBURE & sétendclosingla sanpplte seal

(pancreati n-Panc S | e. i . I . 10
H GURE & 1 S0 pr st P ar SO THEa T ot Cel TR hav o B S i ot ur e
(i.e., free of abnorn@IGURE udt dFea GrLdbed’ ap¥bp) megel EPRBLf 8g33NE(r st

control sanp]ge (WBLelseRRELi@ 86¢@Nd re@Rkal EdAngt edtiisr=Pane) and
a sanple_ of the prion nodel (I abel ed]e?lffé‘l‘CO). 15 Detail ed Description of the

Preferred ERbbetdenteontidsta? Hiot FRICEIT P Sch will be
referred to herein asridmerE tesis pr @letnshowingr tbe twekel "'nudies keferekound

to correlate with prion activity apnpd_is thus .20 usef as_si nul,at ri on
nodel . The ]%H’%(a ﬁ%&LeLrs (A< heeH edg%l %pedlref"st acﬁo?%]a?ujcafg?lp or (B'ra'%%rl{g
i nhi bi ti on/RB@Act ivadamd awathrad shophecdpaetatabintRape) amd mractimpde on in

vitro and | L T rfedd PFo§ein was originally isolated 25
by D.W Bur%gn%/ O%Iélr(?ﬁnerﬁ(%&% f\fcro%?%l ogy,)e'QJeen El i zabet h. Hospital,

Bi rmi ngh@m Engl and. FEGURE &rif nal IBféxtPhcPegcenfoad eblopduicd ikfom
patients sufdeIhdits FHOMO vt uliese@se .gndree ROLYNAGRAUS trichaiiere. |t

appears to hav associ ated iron.and_nmay have an conponent. M croscopic
30 exani nat?%rﬁe%?rﬁwrﬁ?o@’etrhélﬂ‘rei Sﬁrnﬁdgf‘r?B %%R’?)@F?Jsgpa‘?ﬁ onSASHE
particles ORBOD, uideyandsicomtaiols bapple\phaveeasihskapuentdnd shesmetlle s
agent to be, pregent, | &, bhogsh apthnspLam SaP! es.

15
Detailed Description of the Preferred Embodiments
An unusual proteinaceous entity which will be
referred to herein as the "test protein" or "prion model"
has been found to correlate with prion activity and is thus
20 useful as simulated prion model. The prion model has been

developed as an indicator for prion inhibition/inactivation
and has shown correlation to prion inactivation in vitro and
in vivo.
The preferred test protein was originally isolated
25 by D.W. Burdon, Department of Microbiology, Queen Elizabeth
Hospital, Birmingham, England. It was originally extracted
from ileal fluid from patients suffering from Crohn's
disease and 1is proteinaceous in nature. It appears to have
associated iron and may have an RNA component. Microscopic
30 examination at 100x shows the prion model to comprise
pleomorphic particles of no uniform size or shape. We have
subsequently shown this agent to be present in blood and
serum samples.
It is contemplated, however, that other similar
35 proteins, which show the same or similar resistance to
destructive treatments as the present test model, may

alternatively be used as the prion model.



It is contenpl ated, however, that other simlar 35 proteins, which show
the same or simlar resistance to destructive treatnents as the present
test nodewp ogmy198al t ernati vely be used as the prion nodel PCMDSOBA331987
PCT/ US02/ 31872 8 The test protein is readily cultured in an artificial
medi um such as agar-based nedia or li-qud nedia. It can be used in the
medi um or suspended in water or other fluid. The protein appears to grow
ef fectivel y vvhen | ysethé riesksthl quebtosid s iar e ypreekidnt , dulgsiried | sSnpr efer abl e

that the Ccona{f'n{%]c{ﬁ% bloag 3%' 5§a%r8g% ‘?%laor Pthq%“é]@has beenOr

extracts there rom such "as 'henog i nce rion
found in a Bf zeablke pragbrim c‘;rlilebﬁﬂe@ll(‘)‘@d Orsémtp@gldeldt ips WgtefrerablPEhedT t he

bl ood to berggigenednhpr Lebrddnt apgésrsntahergwowtflﬁeeedwuyt QhaNON¢ sy
conpeting reactions_ in vitro and contam nation of sa e?aﬂfl at er o be

cul tured® i FeYiRPOVGSL FoRtac BRFEEHrav &S dat & ShBERLE e &hgé t
effective &hedi&l&bﬂﬂa{hgq trherl grleuich deflltshefrmm Grumddelr other ewltnune,rredi a.
O those found to hav %p ef ect a _nunber tg ese ha\ée prée\éklous been

N

shown to haVe Tome® %1 Sy agi r?slltChpfalsorklls?”‘lo Udi g v SWERg “t'he
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of these have previously been shown to have some activity

against prions including vCJD, showing the correlation of

the model with actual prion activity. These effective

actives include sodium hydroxide (about 1M NaOH) and a

20 phenol-based formulation sold under the tradename LpH™ by

STERIS Corporation, Mentor, Ohio. A peracetic-acid based

formulation, STERIS 20™, has previously been found to have

activity against prions and has now been found to have

activity against the prion model. Other actives with

25 measurable activity, which have now been identified using

the prion model, include nisin, neomycin sulphate, silver
nitrate, and manganese.

Because of the strong correlations which have been

found between the response of prions to various treatments

30 and the corresponding response of the present test protein,

the test protein can be used in vitro as a model to screen

large numbers of potential drugs, priocidal agents,

processes, and the like (all generally referred to as

"treatments"), for their potential effect against prions and

35 prion diseases. Treatments which prove to be effective

under in vitro studies with the prion model can then proceed

to in vivo testing, for example, by inoculating an animal
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devel oped. deézces contaminated with both prions and with
microorganisms. Novel actives, specifically designed for
treating prions, can also be evaluated.

20 Another use for the prion model is to develop
treatments for food products, generally those containing an
animal product, which may be contaminated with prions. Such
products include, for example, raw meat, including meat
carcasses, ground meat, or chopped meat products, and cooked

25 meat products, such as sausages, hams, processed meat
products and the 1like. Using the prion model, several
treatments have been identified. A method of treating a
food product for animal or human consumption which may be
contaminated with prions has therefore been developed. The

30 method includes treating the food product with a composition
which includes at least one of nisin, manganese, and silver
nitrate in a sufficient concentration and for a sufficient
time to reduce the level of prions on the food product or to
inactivate the prions present. Animal products which are

35 rendered or otherwise prepared for use as animal feedstocks
may also be treated with the composition, either before or

after rendering.
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also contemplated. Treatment may include, for example,

immersion of the items to be treated in the treatment

solution, spraying or otherwise contacting the items with

the solution, or exposing the items to a vapor containing
20 the active.

Another treatment method which has been developed
using the prion model is to treat items which may have been
contaminated with prions with oxidizing agent-based gaseous
or ligquid processing. As an example, a peracetic acid based

25 solution is used. The method is useful for treatment of
medical and dental instruments, and the like, particularly
those which have been used for brain or related surgeries.
Temperature has been found to have a significant effect on
priocidal activity. The peracetic acid solution 1is

30 preferably at a temperature of from 45-60°C, more preferably,
from 53-57°C. It is postulated that a reduction in activity
at higher temperatures may be due to coagulation of the
protein, rendering it less accessible to the peracetic acid.
The temperature range is also effective for destruction of

35 other contaminants, such as microorganisms. This allows the
same process to be used for both sterilization and prion

reduction or elimination. The peracetic acid solution
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The peracetic acid treatment can be used to
replace conventional, aggressive prion treatments such as
steam/NaOH treatments. Or, the peracetic acid treatment can
be used in combination with other treatments. One proposed

20 treatment regiment includes:

1. Cleaning the instruments with a
cleaning agent which has been found to be
effective at removing proteinaceous material,
particularly prions;

25 2. Heat treatment with steam or high
temperature (e.g., 180°C) thermal rinse (optional,
or may be carried out after step 3.);

3. Sterilization treatment, e.g., with

a peracetic acid formulation at 2000 ppm, or above

30 and a temperature of 55-57°C for 10-30 minutes.

The cleaning agent 1is preferably an alkaline
cleaning agent or an enzymatic cleaning agent. Tests with
the prion model have shown an increase in the effectiveness

35 of the treatment process with the alkalinity of the cleaning
product. Highly alkaline products, such as sodium or
potassium hydroxide-based products, e.g., CIP™ 100 (obtained
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a prion model to the proposed drug, chemical, or process and
culturing any remaining prion model in vitro. The prion
model 1is one which has been shown to exhibit similar
responses to prions to other actives and processes.

20 In another embodiment, a method for evaluating the
effect of a proposed treatment, drug, or other active
against prions involves exposing the prion model to the
proposed treatment, drug, or other active. After exposure,
the prion model (or whatever remains viable) is grown in a

25 suitable growth medium.

For example, in the case of a treatment process,
such as a sterilizing process, a coupon or instrument is
contaminated with the prion model and exposed to a
sterilizing or cleaning treatment. A swab, sample, or

30 extraction is taken after the treatment and is placed in a
growth medium. If growth of the prion model is observed,
the sterilizing or cleaning treatment has not been fully
effective at destruction or removal of prions.

In the case of an evaluation of a potential

35 active, a solution of the drug or other active is mixed with
the prion model. After a selected exposure time, an aliquot

of the solution is taken and cultured in the growth medium.
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is reduced as the prion model "grows." This can be observed

by a reduction in the deep red color of the media, or by

other detection techniques, such as chemical analysis,

20 colorimetry, spectroscopy, or the like. If the media is a

solid media, e.g., an agar gel, the color change can be

observed as a ring around the prion model, which increases

in size over time. Thus, destruction/inactivation of the

model may be measured in term of the size of the hemoglobin

25 ring at a particular time after the start of the culturing

process. Or, as with liquid media, a change in color of the

media may be used as an indication of the amount of prion
model remaining.

In one embodiment for testing a proposed treatment

30 process (such as an oxidizing agent-based process, e.g., one

using hydrogen peroxide or a peracid alone or in

combination, in liquid or vapor form) for destroying prions

on medical instruments or other devices, a prion model is

contained 1in a Dbiological indicator of the type

35 conventionally used to test a sterilization or disinfection

process for activity against selected, usually relatively

hard to kill, microorganisms. One such indicator is
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20 is contahpgdai Rag PenekkRbl €oPRhle ARAIcfANgide RITIHL KB jecting
the indicator to the proposed treatment process. More
preferably, the prion model is mixed with a suitable growth
media after testing. In one embodiment, a growth media 18

20 is contained in a penetrable portion or frangible ampule 20
within the vessel and then mixed with the prion model after
removal of the indicator form the treatment process. One
way to mix the growth medium and the prion model is to break
the ampule or penetrate a wall 22 of the portion by movement

25 of a cap 24 from an open position, shown in FIGURE 1, in
which the sterilant has access to the vessel through
openings 26, to a closed position, shown in FIGURE 2, in
which the cap seals the vessel, preventing exit and entry of
fluids. In the embodiment of FIGURES 1 and 2, the cap has

30 a projection 28 which pierces the wall 22. Growth of
remaining prion model is observed, for example, by a color
change of the media or other detectable change in a physical
or chemical property of the media. The color change may be
due, for example, to production of the prion model (which

35 appears blackish), reduction in the hemoglobin content of
the media, br may be a result of an interaction between the

prion model and a chemical indicator present in the media.
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treat mehP proeatEeHhRFOTTERT |"@}'hltcifbrﬁr%%%@efstdbjeéét%?@%%é?oqmm@é?t% to

t he proposedn8ir gatpedtgh O8RS Scahhehii8dbEalievelbSe@Vat Uadedni HEqr esi dual
prions and/or m croorganisns. 10 Treatnent processes which are effective

agai nst both prions and mcroorgani snms can thus be devel oped or optim zed.
G owm h Medi @réwshi Media growt h nmedi a has been devel oped for 15 culturing
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obtained from Oxoid. A source of hemoglobin, such as washed
and lysed red blood cells from a human or other animal, is
also present. As discussed above, the red blood cells are
20 preferably tested to make sure that no prions are present in
the growth media prior to use. The media also preferably
contains a source of proteases. The source of proteases may
be an isolated protease, an enzyme extract, which may also
contain other enzymes, such as lipases, or a comminuted
25 animal tissue, such as pancreatin, which is obtained by
homogenizing pancreas tissue. A dispersing agent, such as
Tween 80, is preferably present. Thallium acetate is an
optional component for reducing media contamination. The
ingredients are blended with water, preferably distilled or

30 other purified water.
The following exemplary growth media has been

developed for use with the test protein:

Distilled water 1000mL
35 agar or broth base
(e.g., Oxoid Mycoplasma™) 10-100g

Dispersant (e.g., Tween 80) 0-5mL



20 preferably tested to make sure that no prions are present in the growh
nmedia prior to use. The nedia also preferably contains a source of

pr ot easeswoTh@3®8ur ce of proteases nmay be an isol ated pr@cease/3sm enzymne
extract, which may also contain other enzynes, such as |ipases, or a

comm nuted 25 animal tissue, such as panereatin, which is obtained by
honogeni zi ng pancreas tissue. A dispersing agent, such as Tween 80, is
preferably presenashdfabhdubyaeétbvesée srad bbpdd oval lsonporkhtmEor reduci ng
nedi a contam natj;on. . The,,ngredi ents are bl ended with wates . preferably
distilled or 30 otﬁ urlfled water. The foll ow ng exenp ary growt h nmedi a
has been develo@eﬁgfﬁb BascHpehi®he test protein: DistilPetPmater 1000mL

35 agar or brothy9asgaf €:Gm, a&X0h€e M/copl asmaTVM 10- 100qg; - PHgper sant (e. g.
Tween 80) 0-5m WD 03/031987 PCT/ US02/ 31872 - 16 Washed and |ysed horse

red bl ood cells 10-40 nL Horse serum 0-10nL 0.1g/nL Pancreatin 10-40nL
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conventionally understood, the prion model does increase in

15 amount on culturing and hence the term "grow," and similar
terms, are used herein to denote an increase in the prion
model. The term "viability" is used to denote prion model
capable of exhibiting growth, i.e, it has not been destroyed
or otherwise inactivated.

20 To prepare for in vitro tests, liquid cultures of
the test protein are rapidly spun down at about 5000xg for
about 5 minutes and washed in water or fresh media.

Testing of the simulated priocidal activity can be
performed similar to typical tests with bacteria or fungi.

25 These methods include:

1) Minimum inhibitory concentrations (MIC): this

method allows for the rapid evaluation of a

wide wvariety of actives to inhibit the

30 culturing of the test protein. 1In a simple
set-up with a microwell plate, =serial

dilutions of an active are performed and a

standard low concentration (e.g., <10’ entity

forming units (efu's)) of the prion model in

35 growth media are added to each dilution.
Following incubation at 37°C for 48-72 hours,

the presence of growth is indicated by a



or otherw se inactivated. 20 To prepare for in vitro tests, liquid cultures
of the test protein are rapidly spun down at about 5000xg for about 5

m nut es awo 0aa3t¥ed in water or fresh nmedia. Testing of the@CIiusat/atsezl
priocidal activity can be performed simlar to typical tests with bacteria
or fungi. 25 These methods include: %) iM ni num inhibitory concentrations
(MQ: this nethod allows for the rapid evaluation of a wde variety of
actives to inhibit thel86kcpkeaiphgabé thethesbapeotdi m wealla sidpl e

set-up with a mcr ome{hepllaé“gestselfc%glcen@rg%i ans.pf an active are perforned
and a standard | ow concentration (e.g., < 5 entit formng units
(efu's)) of the prioninbébiti §h8s5 Hiwikth hedrecardedddsd the d8ch dil ution.

Fol I owi ng i ncubation ahi37hefRbd 48y odAisd td ey eBNGRHOfirowt h i's
i ndi cat eg by a WO 03/031987 PCT/ US02/ 31872 -_17 Dblack precipitate at the

base of a well and tHEYFoweRTICORCEt r RIOM S anf et iFE X P 4%hi bit the
growh is recorded asattéevite. This nethod may be used to identify

possi ble 5 drug rge r Bigci des f. nti-prion vty 2) Time kill
experinments: thi %?net%]soragalqu%\(/i\s eq%oerxrlt%eenatdgte't er{r:11 nat fn%(r&ltng ac li(DV")es or
formul ation efficacy toer tithe. Al¢estmi@piorri abf (e.aptiveliqud

formul ation, productfophudghidg) &fePEEPAT Al @ipari etyn Qlege
concentrations and under a variety of environnental conditions (e.g., pH,

tenper atfire, presence™dfe&iabi|, (@rflk t hed15 1iweld THOPMIGT kel cul ture,
at a known concentrapiéduct s dheseivectly paged-do dthey dfastedy quid and

aliquots removed OverOEirg%ncentrations and under a variety of

environmental conditions (e.g., PH,

temperature, presence of a soil, and the

15 like). The prion model culture, at a known
concentration, is then directly added to the
test liquid and aliquots removed over time
for evaluation. The aliquots are preferably
neutralized to inhibit further activity of

20 the test material. Evaluation may include
serial diluted of the aliquot and plating on
selective media to determine the reduction of
the test protein over time under the selected
test conditions.

25 In another test, the culture containing
the test protein may be inoculated onto a
substrate and exposed to a liquid or gas
phase active for selected time exposures.
Recoverable test protein is determined by

30 serial dilution and plating.

3) Protein Degradation Studies. Protein
containing media (either the test protein or
another protein such as one having a high
proportion of B sheet structure, similar to

35 prion protein) are subjected to a treatment
procedure, such as a peracetic acid

treatment, and then aliquots are evaluated by



for evaluation. The aliquots are preferably neutralized to inhibit further
activity of 20 the test material. Evaluation may include serial diluted of
t he al i quwD oansliopt ati ng on selective nmedia to determ ne trlod/usezisusr: on of
the test protein over tinme under the selected test conditions. 25 In

anot her test, the culture containing -thg test protein may be inocul ated
onto a substrate and exposed to a liquid or gas phase active for selected
ti me exposures. Recoyel ablegekesbppooeeiis | soflet echened tachrd@neeri al
dilution and pl ating. Protekn .0 t udi es._.Pr N ..containing
medi a (either the tes?g%?%{%i ﬁkoﬁ%g%%gzéb %Pgt ézloﬁn%?uegﬁe ér%ct):n%elrﬁavi ng a

hi gh proportion of (Brehesmadieyctiragmesitd | ar Sevedslpeidieqiriotei n) are
subjected to a treat @Pioc@&&?e@%%,tss%@sb@eﬁer@&ﬁ{d cracigledy eat nent,
and then_aliquots are_eval uated by WO 03/031987 PCT/US02/31872 - 18 gel
el ectrophoresis or otReyt edHifi quBT1ORpabPECHE1BepatRt? ng R Iyl et e
proteins from snal | efrdgrgiten! S Thoey, etaknetl @bl EMebrik addwialchrgent s have
been found to break 5 down t [ rotein int.o snaller f.rg%r%nts. Thus,

e prion
agents which break doWR®t HRFCt%Ht Op}?o({%jleﬁf FGHE® 516t A E De vi ewed
as potential prion-trasatpogergent spr SBucht test snarageatsiabl e for optim zi ng

the 10 effectivenesssglpa gLyen foLAul gLhAlo18C ifks. QchdGass agl nst

the test protein. This s particularly inportant “in understandirng t
ef fect s1of ¢bfeataverpsan®t envitvaRedcaMUlacions @CEhE acPrviRnpasfss

actives/ bi ogygesstagpknskspr EQB%eiHK ef ermllsy i MYE-tlikAN 20N& tigPortriarri ed
15 out, forirexxanlﬁ)rllg’ergt;xll 1ngI | Itl‘?et Udyefpgct?s Pr ngel : formulation and
environmental factors on the activity of actives/biocides
against prions. Preferably, more than one test is carried
15 out, for example, a time kill study and a protein
degradation study are carried out for the proposed treatment
before proceeding to evaluate the proposed treatment on
prions themselves.
The following examples indicate the effectiveness
20 of the prion model as a model for actual prions and on the

effectiveness of various proposed priocidal treatments.

Examples
25 Example 1: Growth Media

The following growth media was prepared:
Distilled water 1000mL
Oxoid Mycoplasma™ agar or broth base 35.5 g

Tween 80 2mL
30 Washed and lysed horse red blood cells 20mL
Horse serum 1.4mL
0.1g/mL Pancreatin 20mL
2% thallium acetate 7mL
35 When the test protein 1is inoculated on to a

supplemented mycoplasma broth base plated media dish with
the formula 1listed above, and cultured at 37°C, the



degradation study are carried out for the proposed treatnent before
proceedi ng to evaluate the proposed treatnment on prions thenselves. The
fol | ow ngwexanpioes i ndicate the effectiveness 20 of the pCrarsozesel as a
nodel for actual prions and on the effectiveness of various proposed
priocidal treatnments. Exanples 25 Examlee-1: Growth Media The foll ow ng
grom h nedia was prepared: Distilled water 1000nm. Oxoid Mycopl asmaTM agar
or broth baspo3blatgd Fpeen 8Qe2dl dl3BcYaskedrawd Icyud@dliha@rm rae’ftdxlomj
cells 20 es .4 / mL etate
7mL 35 Wien %ﬁ%gtesﬁhﬁ% ei nrgel s%ll%cul QF@%S 8%%%81@9@— % IL%/%%EI asma
broth base EpmieﬂlmﬁraNﬁlgﬁOWhhlStﬁb%bVﬁﬁlatl‘ils@'ed above and cul tured
at 37C, the WD 03/031987 PCT/ US02/31872 - 19 inocul ated spots yield

di screte_brown col onies on_after 48 hours, under aerobjic, mcroaerophilic
or anaer 8bi EXamBLei 2: ons. $EMBRBhELoRsCEpEhe bestPEete nE Al e 2

Conposi tion of the tesheprteke rpr'Ht%ltrﬁS&aspr@h@ipz@ﬁSaaaald)éz:%&nalﬁ@d to
determned to tcont ai n. amno,. |ds as_noted ﬁl ow, an aStttViﬁ)

pepti des. vieh %E]Bj eabr?]e%otgm ) pr%milrl )?e PS OWas %rbsera\}:e €49 (a "fchough
background papbtideswas seen, presumably all from the nedia). Total am no
aci d analysis Qultureg,of éd&gj@éeaﬂ tBelp, BE QLML EBn B AL lhpsdied

vi gorous washed (by vortexi I n sallne m) and dried Sanpl es were
submi t t &6 fé?lFBPHEhaHﬁﬁbga@PadaﬁéWéPg‘ Wagaﬁﬁleé’s eSS URARle! yadd fFrsm 26
hours in 6NcKHECINMa@id10C, dissolved in 0.01IN HCO and anal yzed by

chr omat ogr aphy.

Total amino acid analysis
Cultures of the prion model were growth in broth,
15 vigorous washed (by vortexing in saline 5 times) and dried.
Samples were submitted for total amino acid analysis.
Samples were hydrolyzed for 26 hours in 6N HCl at 110°C,
dissolved in 0.01N HCl and analyzed by chromatography.
The results showed the presence of amino acids,

20 with the following percentages:

ASP 8.30%
THR 3.36%
SER 9.08%
25 GLU 7.38%
PRO 5.24%
GLY 10.96%
ALA 7.11%
VAL 5.97%
30 ILE 2.41%
LEU 12.14%
TYR 1.61%
PHE 3.60%
LYS 5.84%
35 HIS 11.26%

ARG 5.70%



The results showed the presence of am no acids, 20 with the follow ng
percentages: ASP 8.300 THR 3.360 SER 9.080 25 GLU 7.38% PRO 5.24% QY
10. 960 ANA03/03mM86 VAL 5.97% 30 ILE 2.41% LEU 12.14% TYRCI/BLD318PHE 3. 600
LYS 5.840-0 35 HI' S 11.26% ARG 5. 70% WO 03/ 031987 PCT/ US02/ 31872 - 20
Protein analysis The prion nodel proteigowas solubilized and protein gels
were run on the supernatant. SDS-PAGE was used to separate the protein.
The presencerotesndahéligeiprotein 5 band was observed above the dye front
(<10kDa). This band t er nt nor t-er l ottty ng
and submtted to CCF%%DI%%S?{& rEcl?cg gg ]E%tréerf?or%t 2%1%11 na ﬁ%e%])ugar?g ng
anal ysi s. Theos¢imayelmsyeamsalkusuren fdiec supgrnabanpept $oe- BRGR arfve i

fol | ows: 100K bebhRhtd WiQ $:Qde il K MiQ Rufeadn loid difQudld dldecdd- E 15

Exanple 3: Correlation Studies To denonsirate the effectiveness of
time-kilP P2BEs, "ARPRFLBRARANIE & orte didH blthidit the ToHAE  of
the test prwaei nsiddfdhiaid obnkamnoan pemersne t by lWgsts@duplooning test
protein was_det er m ned usj acti-ves -knowy.20 to ef fective  agai.nst
prions. LogSFg‘wa?andtios #ﬁg, %olecular V\Qlogogy t%eore ESt \f\]eteqrmlnal
sequencing analysis. The signal was weak but indicated two

peptide sequences as follows:

10
KL L/DH/WQSQ/LHK/MQRTF
IQKHILQEK/IM/LALE
15 Example 3: Correlation Studies
To demonstrate the effectiveness of time-kill
tests, and to establish a correlation between the response
of the test protein with that of known prions, the log
reduction of test protein was determined using actives known
20 to be effective against prions. Log reduction is the

difference between the 1log of the original number of
organisms present (in this case, the number of test
proteins, or, alternatively, the concentration of test
protein in the sample) and the log of the number remaining.
25 Good correlations were found for such actives. Examples are

given below:

a) Peracetic Acid Studies

Specific Peracetic Acid formulations (STERIS 20™

30 obtained from STERIS Corp., Mentor Ohio) previously proposed
as effective priocidal agents were found to be effective
against the prion model. STERIS 20™ is a peracetic acid-
based sterilant containing buffers, surfactants, chelating
agents, and anticorrosives. The results of these tests show

35 that the temperature of the formulation is an important
factor. Temperature and active concentration were found to

have a surprising and significant effect on both protein and



di fference between the I og of the original nunber of organisns present (in
this case, the nunber of test proteins, or, alternatively, the
concent r awoo/08f81 est protein in the sanple) and the | ogPafi/ushm3msanber
remai ni ng. 25 Good correlations were found for such actives. Exanples are
gi ven below. a) Peracetic Acid Studies $pecific Peracetic Acid fornulations
(STERI'S 20TM 30 obtained from STERIS Corp., Mentor Chio) previously
proposed aprebhethaveipatdondal agents were found to be effective against
the prion nodel. STERIS 20TMis a peracetic acid- based steril ant
containing buffers, surfactants, chelating agents, and anticorrosives. The
results of these testi)shofrgteinagegradathparatudéesf the fornulation is

an inportant factor.pTgppehaldees ¢ idet i epérat barrvese Seund, to
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peracetic acid wess neeutailzeddi mrediddBelel ywi wit s ogiodiumhi Osidsatfmtg STS)
and the sa hS pafn el .e res| 10, R0di Lol-TolA R
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transf err ed"PEEAPEr oBEM & thﬁ?\éﬁé&ﬁnt%?ﬁta FEYREd.COfRET S Es éfce of

particul ar phetebds] ssich siortheepiriiden stedekpreasideleet ed thye simple

| mmunobl 0“%&9 ﬁ"%@iﬁ“%o&lu%re aé‘é‘?@f'i@eﬁpe%ﬂec dQ e rgatr%t%ﬁ{éd
quantified by Phe percentage I ntensity of 1T nmunostalied prot €l ns.
Peracet i& 2@exnei dsragerenmed ite t hetpaseltulagef d@yrultde olestesnedlot

method. The presence of particular proteins, such as the
prion model, was detected by immunoblotting with monoclonal
antibodies specific to the protein and quantified by the
percentage intensity of immunostained proteins. Peracetic
20 acid, when used in the particular formulations tested
(STERIS 20™), reduced the amount of whole protein, creating
smaller peptides, which are regarded as inactivated for

purposes of the prion model.

25 ii) Plating Studies
The efficacy of the peracetic acid formulations
under different temperatures and concentrations was studied
by suspension testing, using the prion model. Peracetic
acid formulations were prepared at 1000, 1500, and 2000 mg/L
30 peracetic acid and maintained at about 50°C. An aliquot of
the test protein suspension was directly added to each
formulation and samplés removed and gquantified by serial
dilution and plating into modified Mycoplasma agar.
Time kill experiments were carried out to show the
35 effect of time and peracetic acid concentration on the prion
model. As an example, the effect of Peracetic acid

concentration at 50°C was shown to be significant (FIGURE 3).
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15 are being confirmed in vivo.

b) Phenolic Formulation Studies
LpH™ 1is a phenolic formulation sold by STERIS
Corporation, Mentor, OH. The composition has previously
20 been described as being effective against scrapie in an in
vivo study (Ernst & Race, Comparative Analysis of Scrapie
Agent Inactivation Methods, J. Virological Methods, 41, pp.
193-202 (1993)). The authors described the loss of scrapie

infectivity dependent on the concentration and time of

25 exposure. For example, at a concentration of 0.9%, the
infectivity removed, as measured by log reduction, was 5
logs after 0.5 hours and over 7 1logs at 16 hours.
Similarly, at 9%, an over 7 log reduction was observed at
0.5 hours.

30 The activity of the LpH™ product was tested on
samples of the test protein at a 5% LpH™ concentration. The
results indicated a 5.2 log reduction at 1 hour and a 5.8
log reduction at 3 hours. Further, the product was shown to
be more effective than a similar product LpHse™. The same

35 differences between LpH™ and LpHse™ which has also been

shown by Race for prions (unpublished results).
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the tinmes tgsted inh this, t,udy.h Little tg 33 bre&kdovmhwas. observed at 15
t enper at ur eSCHB| BHPBHE: Vﬁttigﬁblﬁ BECRIST Cabove? sttt ab e 1 oS Feitt ity
was observedin Altienpstadyre ofiabbet t65-nd76rkakdbeen waindbpartvedulaar |y
effectl Y?- Eé@l%?%%té'reyl feh BYeshlbgat i aps 20, [he oI eqhs 9,2 V?!Ji'm‘%;lyaro“
actives (nmany previous réports of possible effects on prions) i'n MC
loss in activity was observed. A temperature of about 55-

57°C has been found particularly effective.

Example 5: MIC investigations
20 The effects of a variety of actives (many with

previous reports of possible effects on prions) in MIC
(growth inhibition) tests on the prion model were studied.
The following actives showed at least some effect
on growth characteristics of the prion model (i.e., a
25 reduction in the growth of the prion model) :
nisin (71000mg/L)
Klenzyme™ (5%) (obtained from STERIS Corp.)
Renuklenz™ (5%) (obtained from STERIS Corp.)
NaOH (70.01N)
30 HC1 (70.1N)
Peracetic acid (7600mg/L)
neomycin sulphate (7125 mg/L),
LpH™ (Obtained from STERIS Corp, Mentor, OH) (1-5%)
LpHse™ (Obtained from STERIS Corp, Mentor, OH) (1-5%)
35 Manganese (7100 mg/L)

silver nitrate (~30mg/L)



(growth inhibition) tests on the prion nodel were studied. The foll ow ng
actives showed at |east sone effect on growh characteristics of the prion
nodel (i .w0,03831985 reduction in the growh of the prion npd&)So2/siss: n
(-1000ng/L) Kl enzyneTM 5% (obtained from STERIS Corp.) RenuklenzTM (5%
(obtained fromSTERIS Corp.) NaOH (-0.@%N} 30 HC1L (""0.1N) Peracetic acid
(""600nmg/ L) neonycin sulphate (-125 ng/L), LpHITM (Qbtai ned from STERI S

Corp, Ment oExafiplle(6:50) RehixedM Tébtsined from STERIS Corp, Mentor, OH)
(1-59% 35 '\/B”Qa“ese A W&{@é%) '%%aﬂ'lkgat S%ém?Q”%é:}eV\Q\%?i/&?t]eQW

PCT/ USO02/ 31872 - Renmoval Te variety of cleaning agents
were eval ua@@ﬁtrumﬁgtﬁuﬁéﬁﬁ% RenEapsReRATN Y Beh WBAY IB6VI RerSer BTN n

(BSA-a prot esBh-a TRk he piret era{ké’mtﬁedlﬁxfdt@aﬂnt h&rd HeMBYeultheao
instrunents were heated at 110C for one_hour to eBaiL]%e t he gnrot ein. The

i nst r ument sTARPES t hee ERHIF TSI ESa e Gt Srated Rkshe Wy POAMGHC of a
cl eani ng ageehatand ahhi glﬂowaf:h terrher dhereubnde) wehkt eharhevasiehd nig

cycle, vi sual exam, %tl on f -l gf ng gzol f cg%rl e%&Je%n%t y’ée

cl eani ng agents svaruat e are T i'Sted below i n°>of de ecrea
effecti veneesd A | hite oiesanitrrgeodusts (WepECbbt aﬂh@@lelfr@hiesmfsr@r p.,

Ment or, P 10QEM Ga SOy d:pxEde- hased GiRANss )1 w%(QStcaexfxfl Ive

15 dP 150T (a pot assi um hydroxi de- based cl eaner) ~ Process_Kl enzTM
Criti-KLBnzIWE - RentBPKI EASTRLRE RARMA PraturEsd e@re 2bbied akederd-iBased

cl eaner) 20ocMaéerof | RasteffifrREldff@ctiveness. All the cleaning products
were obtained from STERIS Corp., Mentor, OH.
CIP 100™ (a sodium hydroxide-based cleaner)
-Most effective
15 CIP 150™ (a potassium hydroxide-based cleaner)
Process Klenz™
Criti-Klenz™
Renu-Klenz™ (a neutral product)
CIP 220™ (an acid-based cleaner)

20 Water -least effective

The above order of effectivity also generally
follows (with the exception of water) the alkalinity of the
product. The most effective cleaning product, CIP 100™,

25 also has the highest alkalinity. The least effective, CIP
220™  ig acidic.

The same order of effectivity was found when the

prion model was used in place of BSA.

30 Example 7: Red blood cells viability assay

The prion model was found to adsorb/use hemoglobin

or Red blood cells (RBCs) components in the growth media.

A study of the effect of the prion model on whole red blood
cells was carried out. RBCs were washed in saline 3 times

35 and resuspended at a concentration to count cells under a
Petroff Hauser at 40x (7100/field). Total red blood cells

and the percentage of cells which were still intact



The above order of effectivity also generally follows (wth the exception
of water) the alkalinity of the product. The nost effective cl eaning
product, WDR3LIOFM 25 al so has the highest alkalinity. TReTIESay51872
effective, CIP 220TM is acidic. The same order of effectivity was found
when the prion nodel was used in place2sf -BSA. 30 Exanple 7: Red bl ood
cells viability assay The prion nodel was found to adsorb/use henogl obin
or Red bl oodunehésgé®RBOs )napipoitegit)s weret mendrowel oedratimd S6liywidigt he

ffect of t o RBCS
et o washed  AURA T Re Set Pt ae Ao F o dpaaR no Bt R | R

count cel | sotndeanN@reF kR of fPaH§u§é1rlSat hadx QGQIDO/ShOednd) lnTcm%ﬂllrf@dlEtmOOd

cells and gggepgﬁlggagagg 0f,seerbesWhi ch were still intact WO 03/031987
PCT/ US02/ 3187 uncharﬁged i n_nor phol o]'g¥% wer e m)nl tored over tine

fol l owing incubationT#Ft FeeHe E5ri GBIt ESr 4wPR wat eSS or
pancreatin (:HaﬂCtlﬁé’IIISr:hﬁd el shxsed rcrenrleldamagar yndexpgis nevs thind yse

RBCs). 5 The,results RE 4 ate _.that the rlon
model cause§ S8 ?O‘a%are ndt}.l‘eys(fg{orvcglr F?éryé Q/\hg] g)orrpar}éar% o e

cont r ol s( RBEoahe Iéanb‘:)g Theeebeppzar ect dlod tabls i apebéfyeed fad tHeod
cells are I¥§§gnb‘%§o{.}{;§ prion nmodel. 10 Exanple 8: Tinme kill experiments
Prelimnary time experiments were conducted wth the prion nodel.

Resul tsllre expressed as |og numbers (login), the lower the |og nunber,

the fewer thReappreng: 15 remmbnkiyl a8gpbhisehBs nore effective the
treatnment. Tinme kill sﬁggrlments wer e taLled out. to show t he %H:ect of

aut ocl aving the prion P IBRTY 2 EMRN FEPSIIMFTCSn Wofite T
dropped fr owiBhOthagsrum tnaddly. t ®@esudtlkogseabkpredbedi st Bsg inbers

Pralrnnafy(ﬁgg ?Sﬁﬂk l%W@Qtéhgrﬁ B qﬂ%ﬁégorthe fewer the prions
15 remaining and thus the more effective the treatment.

Time kill experiments were carried out to show the
effect of autoclaving the prion model at 121°C in saline
solution. The prion count dropped from 8.0 logs initially
to 5.5 logs after 15 minutes.

20 Preliminary studies in a gravity drain cycle for
1 hour at 134°C showed the treatment was effective.

Time kill experiments were carried out to show the

effect of ethylene oxide on coupons treated with the prion

model. Coupons exposed at 600mg/L for 18 mins.

25
Prion count in Logs
Initial count 8.5
Exposure at 70°C, 100% RH 5.0
Exposure at 54°C, 40% RH 4.7
30
As with peracetic acid, similar temperature

effects were found, the ethylene oxide being more effective

at 54 than at 70°C.
Liguid Disinfectants/Sterilants were evaluated in
35 time kill studies for their effectiveness against the prion
model. All of the products were obtained from STERIS Corp.

Samples of the prion model in 1liquid suspension were



1 hour at 134C showed the treatnent was effective. Tine kill experinents
were carried out to show the effect of ethyl ene oxide on coupons treated
wi t h t he woioan319apdel . Coupons exposed at 600ng/L for 18 wCAAISO2318PX i on
count in Logs Initial count 8.5 Exposure at 70C, 100% RH 5.0 Exposure at
54C, 40% RH 4.7 30 As with peracetic-agkd,- simlar tenperature effects
were found, the ethyl ene oxide being nore effective at 54 than at 70C

Li quid Di sidafeetabysifcenilbarts ivere ewahuatwstiuer. 35 Thererksliltst udiees for
their effec ainst the prion nodel. Al of the products were

obt ai ned fr%llrln'gnrésglsg‘%o Sanpl es of the prion nodel in |iquid suspension
were WD 03/031987 PCT/ U802/31872 - 26 directly inoculated into each
product. The results are shown bel opmdig®e of Log No. Ofoq NJT es# nent
Exposures (hrs) Peiofedbgel 1nitial mgyddule - hfs)00i CliR Midge3. 0 106
Cl P220TM 3 >3.0 10 LpHTM 1 1.4 LpHTM 3 0.8 Exanple 9: Investigation of
Intrinsic Contaninati®n cBood products were screened forece®ntam nation 15
with prions. The % déi)‘iy_\%&g | evel s of contam nati on were ound: Horse bl ood
(1 lot) contam nale e serum(l | ot) contam nat ed Bovi he serum (3

| ots) one | ot conoanEhe2ze™ 20 Sheep3s blood (2 | ots) normé.¢ontam nated The

resul ts, yndicate,Lhat prion contam nation of 1.4
LpH™ 3 0.8
Example 9: Investigation of Intrinsic Contamination

Blood products were screened for contamination
15 with prions. The following levels of contamination were
found:
Horse blood (1 lot) contaminated
Horse serum (1 lot) contaminated
Bovine serum (3 lots) one lot contaminated

20 Sheep's blood (2 lots) none contaminated

The results indicate that prion contamination of
blood products is common and therefore all blood products to
be used in prion-related work should be screened for prions

25 prior to use.



bl ood products is common and therefore all blood products to be used in
prion-related work should be screened for prions 25 prior to use. WO

03/ 03198WPB@3/k1882/ 31872 - 27 Having thus described thePorafser/ssadz

enbodi nent, the invention is nowclainmed to be: 1. A nethod for evaluating
potential treatnments 5 for activity agabnst prions or prion-related

di seases, characterized by: subjecting a prion nodel to the treatnent, the
prion nodel being on@avmmghthas e s t e eplielietrradr esthaieersd,m | ar

to that of ions to reat ed to attack 10 prions; and
eval uati ng F%% %?Y%n%foé %% M rea Eﬁh on t%e prion nodel as an indicator
of the effect of the treatnent on the prion or prion-related disease. 2.

The method of claim 1, furghgtecharact eé\}azl%tl%F Sso&%rwllﬂn dPd@lment s

comprising an ileal fluid dependent  organism ( . The met hod of
either oPe BPYpracetlyHyy clagaidisty REAOPS faFt r@?l%alf%ﬁ%?‘?zéi&sﬁﬁse’c%e
treat ment i pehugtNgrazE@cept am nati on process. 4. The nethod of any one of
precedi ng cl ai ns 15.3 further charac rlzed F% % n%FlncIudlng
treating the pridrPHBaEI i fhPTd el % e Fﬁ? Qﬁn t &CelFert ure
of 50-58C. 6od§hebaﬁngodnefwhﬁthehaenbeeh pheseditng eodhadibng &3 r@mpohse
further cha t t whi ch
i ncl udes a %ﬁﬁ%f%fzgvﬁlgﬁat Cgéecp%t am nant c%%ag%%eg&?h% pﬁql t% \réo%g%eé,k t he
pat h praQi dPhgemschahfienge to the access of the decontani nant which is at

| east as chal | eng{ag,a6ih§at HROSEk AW &f dewieca i e flecont arengdad Py the
decont am nant. WO 03/ 031987 PCT/ US02/ 3187 -
model as an indicator of the effect of the treatment on the

prion or prion-related disease.

2. The method of claim 1, further characterized
by:
the prion model comprising an ileal fluid dependent

organism (IFDO) .

3. The method of either one of preceding claims
1 and 2, further characterized by:

the treatment including a decontamination process.

4. The method of any one of preceding claims 1-
3, further characterized by:
the treatment including treating the prion model with

a peracetic acid solution at a temperature of 50-58°C.

5. The method of either one of preceding claims

3 and 4, further characterized by:
the prion model being contained in a vessel which
includes a path by which a decontaminant contacts the prion
5 model, the path providing a challenge to the access of the
decontaminant which is at least as challenging as that posed

by a device to be decontaminated by the decontaminant.



6. The nethod of any one of preceding clains 1- 5, further characterized
by: the treatnent including subjecting the prion nodel to a process known
to be ef fwotswal9ar destroying 5 mcroorganisns. 7. The neChatbows1s8el t her
one of preceding claims 5 and 6, further characterized by: the process

i ncluding contacting the prion nodel w th -at | east one of the group

consi sting of hydrogen peroxide 5 and peracids. 8. The nethod of any one
of preceding clainms 1s. 7, The tdeerha@harfacsr iczed diy prishedingatateritmsi nel udi ng
treating a gedical, or har mac i devi ce whi ch has been cont am nat ed
wth the Sg‘gr#%r?lt}ﬁ%ﬁe?ﬁ%?%t%re%én%gggti on which includes at |east one of
ni sin, manganesethantrsatwent ninedpding, sThaepbihodtbe RE}oBn&CdElpitecedi ng
claims 1-8,, further chanagdgyi zad bypd he i jApdel hei ngeappldagst o a
substrate and the treatnent 1ncluding: 5 cleaning the substrate with a

cl eani ng > CBHPERPXFIBMLFRF ch is renoves proteins; and contacting the

cl eaned substrate with an oxidizing agent. 10. The nethod of any one of

preceding clains 1- 9, further characteri.zed by: the ste f. _eval.uating
i ncluding: culturing femai '%d“eptrr}f%cﬂ C??fgcfézﬁleﬁ é’nﬁr(ﬁ’%t Kt e%é&’igurﬁlaéﬂﬁs
detecting gsoathd ©f PurdmermodedradtierThed ey hod of claim 10, further

characterized by, V030031987 PEThUSORLAAEI 20 (23 henshencal detect g

i ncl udi ng subj ectin e culture i on nodel a procedure whi ch detects
proteins. 12t Aegsthedeofft rtdu iFePHn Feesi fkied Ahyhlydrogen peroxide

5 and peracids.

8. The method of any one of preceding claims 1-

7, further characterized by:
the treatment including treating a medical or
pharmaceutical device which has been contaminated with the
5 prion model with a composition which includes at least one

of nisin, manganese, and silver nitrate.

9. The method of any one of preceding claims 1-8,
further characterized by:
the prion model being applied to a substrate and the
treatment including:
5 cleaning the substrate with a cleaning
composition which is removes proteins; and
contacting the cleaned substrate with an

oxidizing agent.

10. The method of any one of preceding claims 1-
9, further characterized by:
the step of evaluating including:
culturing remaining prion model in a growth
5 medium; and

detecting growth of prion model.

11. The method of claim 10, further characterized

by:



contam nated with prions, the method characterized by: treating the item
with a conposition which includes at |east one of nisin, nmanganese, and
silver niwpasm3te’reduce 5 the |evel of viable prions onpchaSor/grsr2 13. The
nmet hod of claim 12, further characterized by: the itemincluding a food
product for animal or human consunptiopg 14. The nethod of claim 12,
further characterized by: the itemincluding a nedical or dental device.
15. The net hod ofhamtemefodepeetedongnclading 12ubidct ng tter csldnaeteri zed

by: the cogpf%gi%figg%%%@%&@%P&?%g@% te;g_r@&iﬁéfe‘:“ ve at

at t acki ng screeni ng propos drugs for activity
agai nst prion related di seases or proposed treatnent processes or

cheni cals for prioci dg) . acki ibthodCluar ackesi ey BY: 2 RXDASIGH Aapl ion
nmodel to the proposed drug, chemical, . or process, and culturing any
remai ni ng p?‘?lg?larﬁb%l% e‘gn""%/t’rkﬂ rRE 1 ptr}?eorfng ICS}P‘%I’?/?Cfltgelf:)]lazdﬁ(§ Q%gwn to
exhibit simlar tespoirsesie igam ovitH & aothipdg i tdlenmwtdalch dncindeasst 17.
The nethod of claim1 f.urither _characteri Byt f | & uring
i ncl udi ng: 33%%% ng hogf bt ﬁ“&‘n%?’}n%ﬁeﬁoé‘é%disﬁ%’er?egﬁat %o%i’o%%é%’%e
PCT/ US02% 3187 leva&D of corbké reneenwyl obe nitemd observing a change in
color of the nedia as an indication of the anount of prion nodel
remai ni ng. 18. The nmethod of either_ one of preceding clains 16 and 17,

further characterizedtdy: Eepjerihasy ofheledmt UF edt priiopr fieaatera zed

procedure py:
the item including a food product for animal or human

consumption.

14. The method of claim 12, further characterized

by:
the item including a medical or dental device.

15. The method of any one of preceding claims 12-
14, further characterized by:
the composition being one which has been found to be

effective at attacking an IFDO.

16. A method of screening proposed drugs for
activity against prion related diseases or proposed
treatment processes or chemicals for priocidal activity
characterized by:

5 exposing a prion model to the proposed drug, chemical,
or process; and

culturing any remaining prion model in vitro, the prion

model having been shown to exhibit similar responses to

prions to a drug, chemical, or process.

17. The method of claim 16, further characterized
by:
the step of culturing including:

growing the remaining prion model in a media



whi ch detects proteins. 19. The nethod of claim 18, further characterized
by: the procedure detecting protein fragnents. 20. A nethod of treating a
subj ect cwotoansrated w th prions or having a prion rel at ®@¢TdiSopase2
characterized by: treating a sanple contamnated with an IFDOwith a 5
proposed treatnent agent, the | FDO havi g been shown to respond to other
treatnent agents in a simlar manner to the prion; and if the treatnent
agent isseffectivenadimitqckemogldiein) FD@ treating the subject with the

treatment agent iniﬂ%bé%i&?ﬁévg éﬂgﬂgé'in color of the media as
an indication of the amount of prion model

remaining.

18. The method of either one of preceding claims
16 and 17, further characterized by:
subjecting the cultured prion model to a procedure

which detects proteins.

19. The method of claim 18, further characterized

by:
the procedure detecting protein fragments.

20. A method of treating a subject contaminated
with prions or having a prion related disease characterized
by:

treating a sample contaminated with an IFDO with a

5 proposed treatment agent, the IFDO having been shown to

respond to other treatment agents in a similar manner to the
prion; and

if the treatment agent is effective at attacking the

IFDO, treating the subject with the treatment agent in an

effective amount.



