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Scrapie in sheep, and Wasting Disease in elk. Al of these diseases attack
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descrlbed w1th particular reference therete. 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 humang 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 (vCJID) 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 is 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
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for prion diseases in animals or humans, and death thus

follows the onset of neurclogical 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 ox 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.

3% However, there have been no studies which have established
correlations between the behavior of these proposed models
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linked to prions or used in prion research.
_ Although prion diseases have not generally been
20 congidered 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. Jatrogenic 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 1s currently much speculation about the
efficacy of conventional decontamination and sterilization
methods for destruction of prions. Prions are notoriously

35 wvery hardy and demonstrate resistance to routine methods of
decontamination and sterilization. Some recommended methods
include incineration, prolonged steam autoclaving, sodium
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This is a lengthy .process and prone to error's, since the nunbers of prions
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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 is currently no ready means of

evaluating anti-prion ("priocidal") treatments. Culturing

25 prion-treated devices after proposed priocidal treatments

involvesg inoculating animals with washings from the devices

and observing the development of the disease if the

priocidal treatment is ineffective. This is a lengthy

process and prone to errors, since the numbers of prions

30 rxemaining on the devices may be relatively small.

Additionally, there ig 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

ag having prion diseases. There are also concerns that the

diseases may be transmitted, through reuse of instruments



- 50 5 APR 2006 PCT/US02/31872 and the |ike, due to a failure topdeimCig
t he diseas%fségte‘ prior to death of the infected patient. Additionally,
the risks "W %®ed with high, medium and |ow risk tissuBSVUHEGBTRot yet
been established. For exanple, tonsillectony 5 and dental procedures have
been considered to be low risk procedure8 for potential prion infection.
However, recent. evidence suggests the risks may higher, due to the finding
that prion i AREctEE tiidSue s & DA HPFIINR CUAGRER Hde 159759 1Stk al so
been suggest pgiblatct iad hTeyf hthea drifidetdd heitwesrt prizddiei edLd i saases
and simlar di.sgase st at.e sucqha igﬁrki nsQn' s and Alhzhei mer' s di seases.

e t

The present FHU&Rt 6T ProcTes” o o RSOV 2t h8Y PR RN DN of
prioci dal achavet ppotwyeth beesr esrmead ] itdhedabo e ebeamanced prodl st and

others. 15 SUIFL:3fa1t N ddWENd:OMhd k A660K daBEEs M LDq0D8 B30ad, Of; dibe

present invention eval uating potential treatnments for
activity agaPrscegrirens for potemtialamad o dadess ion .20 HavwRMated repant

net hod i ncl ugdes asHbEeGligee s@sPEhen riedal nhe Hilk@eh' edii®ito dilte MiBmhdodel
bei ng one whj ch has

been, shown to exhibit a response_sinilar to _that of
prions to a “PREaRFHRT dé’é‘?ﬁﬁ%ﬁdt FiSFHSE YT oﬁ?laﬁd R aPrh§itRe ERs f ect

of the treatneatinonIthd&apr iadsorbéden amgaesited chbar tNeref ndie bef f2dtind t he
treatnenf .o e [ . rkon-rnel [ se.. | ccqr e W.t

bnother 1@ poet LaeEh; Bi8h Bk QU0 uTbElcel S0 R  100 HISAES acte

whi ch may besuebneaanPazkadsant & prdohszheipents ddiiseddes met hod i ncl udes 30

treating the itemwithrgecorpositi A oY h IHCHMIRS o d&ASing ARGFvdd Sin,

manganese, and silver nitrate to reduce the _level of viable prions on the
item |n accBPEBAGefoF tHVHRAHET KLperRosidphedp bRy YRt iTEH.CSFet hod
of screeni ngcpeopbsed-debgsefioedagt oMl éns, 3ndgstmsts prion rel ated di seases

0r;w0m§§dtreMnEm
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 is

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 wmethod 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
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Ancther 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.

ie awj
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 biclogical
35 indicator containing a prion medel according to the present
invention;
FIGURE 2 is a schematic side view of the



35 indicator containing a prion nodel according to the present i”VGWSgP@Qmﬁ
FIGURE 2 is a schematic side view of the WO 031031987 - 7 0 5 APR 200

PCT/ US02/ 319P¥BHB3gi cal indicator of FIGURE 1 after closi RETAWABIND seal
the indicator and mx the prion nodel with growth nedia; FIGURE 3 is a plot
of prion nodel count against tinme for perécetic acid treatnent processes
at different 5 initial concentration |evels of peracetic acid; 10 15
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i nhi bi tion/ingettiatpoion andldeRs (Bateeled arFmijati on to prion inactivation in
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of the prion model (labeled IFDO).

15

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 is proteinaceous in nature. . It appears to have
associated iron and may have an RNA component. Microscopic

20 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.
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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 txadename 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 niein, neomycin sulphate, silverx
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

laxrge 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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devices 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 like. 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 deﬁeloped
using the prion model is to treat items which may have been
contaminated with prions with oxidizing agent-based gaseous
or liquid 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 is

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 Eeragt ic acid treatnent can be used in conmbination with other

treatneﬁ BeFPG65546d3%3F t reat ment regi ment includes: 1. O eaning the
instrunments with a clleéani pgragenicwhaacid hasrdsgmmerftoureint obbe 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 prioné;

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 is 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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evaluat&ng t he a proposed treatnent, g active
activity has been developed. The metho 1nc1udes exposing
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 priocn model and exposed to a
sterilizing or c¢leaning 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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t echni ques, sslelcted ebeniveal thaahgwoglobin content 0f the growth media
‘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
golid 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 ligquid 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 in a biological 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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process. Nbré%e 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 coloxr
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, or may be a result of an interaction between the
prion model and a chemical indicator present in the media.



preferably, the prion nodel is mxed with a suitable growth nedia ﬂagtApﬁ 2006
testing. In one enbodinent, a growh nedia 18 20 is contained in a
penet r abl QBT or frangible anpule 20 within the vessEFTHMI3I$E@n ni xed
with the prion nodel after renoval of the indicator formthe treatnent
process. One way to mix the growth nmedi & and the prion nodel is to break
the anpule or penetrate a wall 22 of the portion by novenent 25 of a cap 24
from an opefpShRaied SHFRAS ARFFELRE 1S tRAiGAFEKer RBatt Ebe| REPPRASS
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FIGURE 2, in_which the cap seals . the vessel,  .preventing exit and entry of
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present in tYEIRRESE & CHORDMAS eI D37 05s PGB0 Ra gipdicasor poy
observed changeevaloaked ifor naeedtived tpalondeapdypesediciseagampismprocess

woul d nqt, b ffective as _a_treatpent cess for prion contaninated
dovi ces 38 " GrRaE e EpLorhoshe RRRGH: fen SEPRGC Yo, T ot o E e beR o s
sanpl e of tkaGmiigromngeniamnt sagatrpus bk deNedrpedgani optiwhizel.i s known
to have a high resistance to the type of treatnent process under

i nvestigation. After subjecting the indicator to the proposed treatnent
process, th&nghcaesia is evaluated for residual prions and/ or

mcroorganijSW!S- ¥ weatdmy mﬂﬁﬁﬂﬁh eSneé&iiaslh l'ﬂ'{eg‘ Q:féeﬁ?ﬂd@v@l}ﬂid 'égt bﬁﬂl\]/ed'
prions n m.cr oor ganl Sins can thu e ev.el ope 0. opt.l.m zed. owt I a
o ane SR A o n R B, R D o elie oBEoEh BRHAR Foticad s 4
nodel . The ggast xmbdicahcbata) nsualn asgéycapldmme™ dPme, os Untotds base,

NVCOD|as”HTMB%QThé@’fQBRthgfé?,‘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



obtai ned from Oxoid. A source of henpglobin, such as washed and |ysegleml s
bl ood cells froma human or other animal, is also present. As discussed
above, theWe@/BI83d cells are 20 preferably tested to makePGUPRI2BREE no
prions are present in the growth nedia prior to use. The nedia al so
preferably contains a source of proteasds -The source of proteases may be
an i solated protease, an enzyne extract, which may also contain other

enzynes, such as Washeds angr lysedmirigeetiegsbanodnlceilssud?-40chlas
pancreatin, whi chylggs@bizaisagd by honogeni zi ng pancreas tisgdgz, A

di spersing agent, such as_Tween 80, is preferably present. Thallium
acetate is an opPi-dF4Mlc FAPSKEREPor reduci ng medi a cont AR AMon. The

i ngredi ents are bbendedlwitih Wakeatrepreferably distilled @rzom@ ot her
purified ter. The follow ng exenplary growh nmedi a has been devel oped
for use wth the test protein: Distilled water 1000nL 35 agar or broth
base (e.g., Oxoid MycoffbasesT" rhéOrdiddlgil Digherarie (pripn nodeh 6860)g0: 5nl

0 5 APR 2906 3.0 / %/ %%%7 7 hed . I d
bl ood cel | 318%)89,{ é%‘rg’gég%r%%- 0 é_rlog %)Pgﬁér ggf@ﬁ%%ﬁﬁ% g%?ﬁ%‘%lei um
acet at e2- 20mPr54Fduiasp chptaynany | ths "poion Heodrl oks nbreFulated int@tar a

proposed treghARAl VINGRSSoE eRedladiel Qf1dudl hddifa 8hadiinéulited at
containing the Erl on _nod s.inocul ated.into a known vol une of the, above

| i .
cul ture fedi @XSHRY; ﬁguSaffé’a' 2PO¥E 4P5drd PEPESH-or Rifo e HB-PEP UM . Wi
test protei nsgwblk asgroViblack apbe@ki tHteci pht ahe LAquhd lcuQihdecdrt ue or
as - discret ed'icglro |es, & rljdeir t he s%rfaﬁﬁ ofsua alé| tuor mediu pl ate.d:.L
Al 't hough the pFI ohi-od 16t A eﬁa €m € LonfeTHGHAS J"e a
‘under st ood, phatpri oAlbeeighddde iprdosaseded I5 avsumn erdarlitam ras ahel
hence the tepBhvghPlona®®y Shddi&ood, 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 variety of actives to inhibit the
30 culturing of the test protein. In a simple
set-up with a microwell plate, serial
dilutiong 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
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at about 5000xg for about 5 minutes andiVWashed in water or fresh nedia.
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eval uation of a wde vari actives t.o inhibit th | tyring of the
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- added to each dil ution‘.ﬁlel‘f#o?% oﬁmégng incubé?"lrbon atPs S‘F%rfor -?gg%gurs, the
presence of growth is #®ed¥Hi¥d by a 0 5 APR 2006 WD 03/ 031987

PCT/ US02/ 31872 - 47 5rikRe 1Ri20 Rpa@idBnkkack queci petabe atibhe base of a
well and the | owest concentration of an active to_inhibit the growh is

recorded as the MC. s rethod IREPHE NP 0 Pdent PRY 1¥6ssi BFe  drug
targets or biocides foformilatpid®nefficacy over time. A test

10 material (e.qg., a liguid formulation,
product, or active) is prepared at a variety
of concentrations 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 coﬁtaining
the test protein may be inoculated onto a
substrate and exposed to a 1ligquid or gas
phase active for selected time exposures.
Recoverable test protein is determined by

30 gserial 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 aliguots are evaluated by
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in understanding the effects of 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.

_Exaanlga

25 Example 1: Growth Media

The following growth media was prepared:

Distilled water 1000mL
Oxoid Mycoplasma™ agar or broth base 35.5 ¢
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 is inoculated on to a

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



priocidal agents have been found to break 5 down the prion protein il &R 2008
smal l er fragnents. Thus, agents which break down the test protein or

ot her proWwW@ Y3VE” be viewed as potential prion-treating FAFARR/31BAUch
tests are valuable for optimzing the 10 effectiveness of a given

formul ation, active, or process againstigdhe test protein. This is
particularly inportant in understanding the effects of fornulation and
envi r onnent ahofudabed spotise Yaetlidyidiys axfe tac thnoegy idldindess Gmyaifiser pt8ons.
Preferabl y, ngREe ( Nagna0e  efdrdisi CA! T nfihrbacitiphiliQl eXBRP! Canded bBECKI |
study and a protein %e radation study are carried out for the proposed
treatment BePEibippscedai A §°F6he9§I9§§8rVﬁ@ BEofoSed treatment on prions
thensel ves. The fol |l owing exanpl es indicate the effectiveness 20 of the

prion nmogdel _as_a.nmogdel forcactual a d on_ he of fectiveness of
various pro dci dal =FPEaf ‘ . =+2 G owth Media The
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Mycopl asmaT or h S§ 35 e L sh d ed
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t hal | i um aceert@deat 35 When the test protein is |noculated on to a
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| i sted above, _and cultured at” 3, 7C. the 0 5 A WO Q3/ 031987

PCT/ US02P 31822t hguapn Seckaroynsy 5PL S #vadh §@reé’tfe W%Yorﬁjés TPt t er
48 hours, yhndemea@&tdbic, m croaerophilic or anaerobic conditions. No
gromh is observed at 4C. 5 Exanple 2: Conposition of the test grotein

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 aminc 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%
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wag transferred ontoc a membrane by Western blotting and
submitted to CCF, Molecular Biology Core for N-terminal
sequencing analysis. The signal was weak but indicated two
peptide sequences as follows:

KLL/DH/WQSQ/LHX/MQRTF
IQKHILQEK/IMMLALE

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
to be effective against prions. Log reduction is the
difference between the log 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.
Good correlations were found for such actives. Examples are

given below:

a) Peracetic Acid Studies

Specific Peracetic Acid formulations (STERIS 20™
obtained from STERIS Corp., Mentor Ohio} previously proposed
as effective priocidal agents were found to be effective
against the prion wodel. STERIS 20™ is a peracetic acid-
based sterilant containing buffers, surfactants, chelating
agents, and anticorrosives. The results of these tests show
that the temperature of the formulation is an important
factor. Temperéture and active concentration were found to
have a surprising and significant effect on both protein and

. 08%



to separate the protein. The presence of a diffuse protein 5 band wg3 aprp 2005
observed above the dye front (<10kDa). This band was transferred onto a
menbr ane byowsssE8n bl otting and submitted to CCF, Ml eculrar/iBonbsgy Core
for Ntermnal sequencing analysis. The signal was weak but indicated two
pepti de sequences as follows: 10 KL L/D2WQS QL HK MQRFI QKHI
LQKI ML AL E 15 Exile 3: Correlation Studies To denonstrate the

ef fecti venesprobnt inmackiilhtibasts, and to establish a correlation between
the response of the test protein with that of known prions, the |og
reduction of test protein was determ ned using actives known 20 to be
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significant effect on_both protein and 5 APR 2006 03/ 031987

PCT/ 1JS02/ 31895 e HBE Ralygdsi Vs o Bidh ef nMadgF adoPPSReBE utfes
Protei n degreiatmede Stili2shwate peptidedsenticbyre Ss e plst N AP lsdampdl t he

prion nodel éﬁ&ﬁbsggghl%%gugi%%% &t collagen. The separated proteins
15 were transferred to nitrocellulose by the Western blot
method. The presence of particular proteins, such as the
prion model, was detected by immunoblotting with monoclonal
antibodies gpecific 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 1i) Plating Studies

- The efficacy of the peracetic acid formulations
under different temperatures and concentrations was studied
by suspension testing, using the prion wmodel. Peracetic
acid formulations were prepared at 1000, 1500, and 2000 mg/L
30 peracetic acid and maintained at about 50°C. An aliguot of
the test protein suspension was directly added to each
formulation and samplés removed and quantified 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).



peracetic acid) and to control solutions (e.g., water or tris-buff@&ePR 2005
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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 logs 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. PFurther, the product was shown to
be more effective than a similar product LpHse™. The same

35 differences between I_-pH“’M and LpHse™ which has also been
shown by Race for prions (unpubl::,shed results) .



5 1og reduction from9 log (initial concentration) to 2 logs was GBsPRvEES
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(1993)). Th@ 28 g/ d‘éEcF‘PBEH tlﬁel? api Sfflﬁf"é A3 4 petftent
on the conceastaprotesnd (FIGERDI3)25 @ﬁmmst@m%a&akmeatom using
concentrati&gEﬁgs 8'11“ the infectivity renoved, as neasured by | og
reducti on, ogs after 0.5 hours and over 7 logs at 16 hours.
Simlarly, at 9% an Gher gffect r educténpenmsiobsenyethat tegts pmtm;in 30

The act i yi tro%uwelbﬂff(mw@&%t%o%qﬁ acAPL 65 84 ¢ags

proteln at a HTM concentrati on res ts |nd|cate
reducti on aFCi PRoUFaBHEL G- 5. Fhe |ltﬁfwlé®@@fﬁéﬁman331%u#§dmaw h'élFat ttHEE

pr Odugg \évafs éﬁawath@ba?edw&nﬁflf&@qblélvefst lﬂyﬁléﬂﬂeﬁftﬁffwgbﬁéﬁlﬁﬁny The
sane | erences etwe an as, al Sp peen S
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tool has shown eraceti ¢ acid concentration’o
loss in act1v1ty was observed. A temperature of about 55-

57°C has been found particularly effective.

B le S: MIC i tigati
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 Coxp.)
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)



2000 ng/L or above is preferred for efficacy against the test protneﬁ APR 2005
(FIGURE 3). These tests were carried out using STERIS 20TM The effect of
t enper at uw® W398 test protein 10 formulation (studi ed arCOSQ/3gmlL
peracetic acid) was found to be dramatic. The results prelimnarily
Indicate that the peracetic acid fornmuladion is highly effective at
breaking down protein within the range of 50-57C at the times tested in
this study. Ehyamdle (6@ no biRs ptasobserved at 15 tenperatures bel ow

50C. At about 60C, or ,ab o Yw o]
t enper ature of about @5 gé%&eigs een jfound‘J’%aa‘eicg‘fen\ﬂéarI %%ffggtgwggeg
5: M C i nvednisgauimaiy 20vere gad@wsingted vadcht yB@lea%t ISEgamy( n&hlyuwmh

previ ous ren@m&aofpia@@émi e effLCchaxen thlel OPSdt  {n Mnbre( HiMthmiathi phti on)
tests on _the prion del were studied. The follow ng_actives showed at

| east soRe &FMEVE: GHegllBﬁ/Fﬁu’Eﬂ%F%c‘t’%’F? hgatedrat He b sR*nEHEI hppreto g

K enzymot M350 S ainerl 1 am STER S Cor g Ronuki GnaTM{ 5% L obt 3l pod
enzynet tai.ned fr equ z %) (obt aj ne

Fr om STER! S3E,AEOTAGRE, AR o 157, 6 BR) - PoachT LoHAE (2888hg) 1)

neonmyci n subpkata highs waga(l'L) tempeﬂ’a/t(lﬂat a(mti@dCbrom BTERr S tter pyadkihor ,

Vahganese. (FRO00He/ 1) Sl ver R TGt 2 (< 3B L0 APRC 3004 Vo U9 51887
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(BSA-a protein). protein nore difficult to 5 renove, the

i nstrunent s *¥f&fFe° g@é‘ﬁé’&%atfrfToéTFBFsoFf@rﬁourMFBtor ,» OH

CIP 100™ (a sodium hydroxide-based cleaner)

-Most effective
15 CIP 150™ (a potassium hydroxide-based cleaner})
Process Klenz™
Criti-Klenzm™
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™, is acidic. :

The same order of effectivity was found when the
prion model was used in place of BSA.

30 Example 7: Red blood cellsg 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:



denature the protein. The instruments were then washed in an autoMt@J(R 200
washer using 1 oz./ gal. of a cleaning agent and a high wash tenperature
(150C). AMOdBMBHBTwashi ng cycle, visual exani nation for P&EFINRBY30il was
carried 10 out. The cl eaning agents evaluated are listed belowin order of
decreasing effectiveness. Al the cleanidfg products were obtained from
STERI'S Corp., Mentor, OH CIP 10071M (a sodi um hydroxi de- based cl eaner)
_Mbst ef f ecthpehaBgedpin Soqrrhal gt la e name dtoxiede o aselinecfablgwimocess

Kl enzTM Cr i ‘ihtESbﬁlﬁZLBM WM tHee AR anqut r e epit O BAC t)i £ K LPaLQ@PTMlﬁ@P
aci d- based cl eane 20 \Wat e(%-l e?‘}i?tsl ef t|ve The _above orde

ef fectivity©al sBa gty %e%X(?é‘[S’H%nle WH"?”W%Y
alkalinity ekp"eiaemehlteduot lyEbeRBUSD ef f ect i ve cl eaning product, CIP 100TH,

25 al so pas the highe alkallnlty h | eas ti,ve TH
acidic. ghe sane orde?‘hg t| vit y “F\;\Ibs”?o%ﬁg%\ﬁ%n tﬁ?d pfl ojrfuﬁ’b%@f
used in pl atbabf tBSAPTrEoNn Emd]epl gausekeddillodamagel andi &bskstgvassiawé'he

prion model S /%Jt@%@@é}p bl-ﬂ&)%_. Cs)
conponent s ’n thEBM?Qréﬁ ?rgd%é) t%‘e e ?A;%)? of r| on rmdel
on whol e reEIObIb@ocP 29| Elmasbgéprﬁea? telqmtscakl e aaghéarsre@ 31 ithke 3
times 35 angdriggaumparded at a concentration to count cells under a Petroff
Hauser at 40x ( 100/field). Total red blood cells and the percentage of
cell's whPch were still intact O 5 APR 2006 V\D 03/ 031987 PCTI US02/ 31872 -
25 5 10 (uEgamplied8in nor phmeok apbmenbged over tine foll ow ng

i ncubation with the pgkgmlmgskgfkm 130 1V R REDre UoRANNLRL I N

- (Pane-this had been shown I n
: with the prion model Results are expressed as log numbexs

{logy,s), the lower the log number, the 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 }ogs 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
Pri in I
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 liquid suspension were



experinents to lyre RBCs). The results, shown in FIGURES 4 and 5, lindPRc2§fe
that the prion nodel caused cell damage and |ysis over tine, when conpared
to the corWOWBAIMBC and Pane). There appears to be a | ag pCHwszfiere red
bl ood cells are lysed by the prion nodel. Exanple 8: Tinme kill experinents
Prelimnary tinme kill experinments were-cpaducted w th the prion nodel
Results are expressed as |og nunbers (loglo), the |lower the | og nunber,
the fewer thdipzciohg itbcudebed ngtandeabls prgiunir.e effhectyemulthe are
treatment. Tddm,Kidd)sxperinments were carried out to show the effect of
autocl aving the prion nodel at 121Cin saline solution. The prion count
dropped from8.0 logs initially to 5.5 logs after 15 m nutes. 20
Prelimnary studies in a gravity draimna/ee for 1 hour WACxhowed t he
treat ments was ef feeddtmpentli Me Kil | e@pgiddtiidd (e carri dalliMdge1show t he
effect of ethylene oxide on coupons treated with the prion nodel. Coupons
exposed at 600ng/inittall&aura. 25 lrmitial count Exposure&ete 70C, 100% RH
Prion count in L Exposure at 54C, 40% RH 4.7 30 with .
peracetic acid, glq% I%rpsztzgjr;gerature e'Leffects wer e found, :’t%h'gﬁt hyl ene oxi de
bei ng nore effectiffe CER28BY™t han at 20C. Liquid Disinfect&8nt0s/ Sterilants
were evglqiat ed iqm) » time kill studiies for their effectiv%ness agai nst the
prion nodel. Al “of the products were obtained fron1STE&Y Corp. Sanpl es
of the prion nodéPH™ |iquid suspensilon were 0 5 APR 2008 -8AD 031( 131987
PCT/ US02/ 31872 26

Example 9: v

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.



directly inoculated into each product. The results are shown bel ow. 55 #RO7006
Treatment Time of Log No. of Exposure (hrs)Prion Mdel Initial count (9 %.6
10% Cl P220TML>3. 0 10% CI P220TM3>3. 0 LpHTML1. 4 LpHTM30. 8 Example 9:

| nvestigation of Intrinsic Contaninati @ Blood products were screened for
contamnation 15 with prions. The follow ng | evels of contam nation were
found: 20 Horse blood (1 lot) contam nated Horse serum (1 lot)

cont am nat ed Bovi ne Iser urA @iethosk for evalnating potentisl itreatrhents fdhaotivity aghinstd (2

| ots) none contanminated The results indi.cate that prion contam nation of

bl ood promwmmwﬁy'bl ood products to be used in
prion-related work ebtthgd® pHonCMBA8El foOthe RfdaBfient, 8 Pfid'mddel beig éhed APR
2006 27 1. A nethod for eval uating potent iegl treati ments for activity

agai nst  whielnbas begn shawn &0 exhibitdi sspense  similar toc thet iof guiiopy to auteatmentng a
prior nodel .t o#tge treatnent ., the prion nodel being one which has been
shown to B m%%ea%qmlar to that of prions to a treatnent
designed to attack RivhlQitg the éffectdf s trddtiméritonthé prién ModélR ahlifditatBéf On

the prion nodel as an indicator of the effect of the treatnment on the
prion or [the effect of the swwatment an the prionor priongelated disessel uat i ng potenti al
treatnents for activity against prions or prion-related diseases,
characterized by: subjecting a prion nodel to the treatnment, the prion
nodel being one which has been shown to exhibit a response simlar to that

of prions to a treatnent . . L. .
A method for evaluating potential treatments for activity against

prions or prion-related diseases, characterized by:

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, the prion model comprising an ileal fluid dependent organism
(IFDO) ; and

evaluating the effect of the treatment on the prion model as an indicator of
the effect of the treatment on the pricn .or prion-related disease.

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. g

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 model, the path providing a challenge to the

Jie



designed to attack prions, the prion nodel conprising an Real fl uich PR 2005
dependent organism (IFDO) ; and evaluating the effect of the treat I"fSEA @)ﬂrq“
the prion nodel as an indicator of the effect of the treatnent on the
prion or pri on-rel ated di sease. 3. The 2%t hod of either one of precedi ng

gla?ijﬁa# natlon pro%egggmmmﬁm W*W#W% pr?gggfrfg g?al s 1-3,

further dealeondtaminated Hyjthe dévantansingntent i ncl udi ng treating the prion nodel
with a peracetic acid solution at a terrperature of 50-58C. 5. The net hod

of either one of preceding clains 3 and , further characterized by: the
prion nodel being cqtai PR infetBod’ ?M§ laiias 18y furech a
decont am nant contacts the prion m)del the path provrding a chal l enge to
the iii O chapapteriz@bley:28 access of the decontami nant which is at |east as
chal  engi ng as that pogsed b vice,to. decont am,nat ed e d

am nant. 6. The rretﬁgaﬁ‘ﬂmgﬁ ﬂ'@“’@f ﬁ’ﬁ&Wﬁ@?" r?‘d%‘[#%? t%
char act er ipe@ffebiive dt/desthd ﬂ li ng subjecting the pr| on nodel to a
process known to be effective a destroyl ng m croorgani sns. 7. The met hod

of either one of preceding clainms 5 and 6, further characterized by: the

process including contac g P, 59
group -consi sting of Oﬁhydrt(;lag m%@?iogx ffgﬁgﬂﬁgggfméﬁ% r@?h@dﬁ%&
one of pr@a@mﬁzgd@rrs 1-7, further characterized by: the treatnent

including treating a nmedical, or pharnaceutlcal device which has been
contaninated with t 1Hhe process inpluding\goptacting: thernrion;medel with-at lepst jope of the

| east ﬁll efdci itrate. 9. The nethod of any
one of pr&&éﬁ ng ‘gﬁ%ﬁ E]%igiaiﬁr‘@ﬁer ST acieri zed by. the prion nodel

being applied to a substrate and the treatnent including: cleaning the

substrate with a cleanl ngrhcorrpe(%ﬁltl%n whi ch is, renoyes E[otel ns; and
€ m of any one of prece(\{mg

characterized by:

the treatment including treating a medical or pharmaceutical device which
has been contaminated with the 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:

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 medium; and

detecting growth of prion model.

11.  The method of claim 10, further characterized by:



contacting the cleaned substrate with an oxidizing agent. 10. The tﬂt}ﬁdlﬁg
any one of preceding clains 1-9, further characterized by: the stgﬁ 0
eval uating including: culturing remaining prion nodel in a growh nedium
and detecting growth of prion nodel. 39. The method of claim 10, further

characterized by: Ot sﬁﬁﬁo 8&&&% l{ﬂﬂm@t QI'E@ e
subj ecting the culture rion no e'InE oc ﬁee&h I C b‘gthlects prote| ns.

12. A nethmdedaﬁeﬁhmhtde@tmotehrsm whi ch may be contam nated with prions,
the nethod characterized by: treating the itemwth a conposition which
I ncl udes at | east one of raisin, nanganese and silver nitrate to reduce

the level of viablejpri ogsmeih orftﬁﬁhﬁb@lzwitﬁu” her

characterized by: the itemi nOPUdI ng a food product or ani mal hunman
consunpt i prons]the mi¢thodwehammeterizéd byai m 12, further characterized by. t he

oL 0 % Tl B e e Sl el B o SRR

one Whi ChmgAgane@e ind SilVes nittdR redic the 1Peldf viadld prideis'va tAOitemDO. 16. A

nmet hod of screening proposed drugs for activity ‘against prion related

di seases or proposed treat ment processes or chem cals for priocidal
activity char acter a ui d=p ndent organi sm

(I FDO) prion nodel thM Wﬁ%ﬁ aﬁb‘PH& é‘?ﬁgrﬁ ﬁ Yocess: and

cul turing any reni memmemmbdmwmwﬂmmmﬁw ng been

shown to exhibit simlar responses to prions to a drug, chemcal, or
process. 17. The method of claim16, further characterized by: the step of

cul turing includi Ngi4 gro g 5@? 'gﬁ E&?@!j' . a nmedi a
cont ai ni ng henogl ob| n ops \??%Iﬁh% ngéll I'n Co g‘? the nedia as an
i ndi cati on of the aﬂﬁMQéludﬁrglmediMdeemMeﬁmg. 0 5 APR 2005 30

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:

exposing an ileal fluid dependent organism (IFDO) prion model to the
proposed drug, chemical, or prooess; 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 containing hemoglobin,
and

observing a change in color of the media as an indication of the amount of
prion model remaining.



18. The method of either one of preceding clains 16 and 17, further PR_7005
characterized by: subjecting the cultured prismnodel to a proceduré]%'%gp
detects proteins. 19. The nmethod of claim 18, further characterized by:

the procedure detecting protein fragneds. 20. A nethod of treating a

subj ect contam nated with prions or having a prion related di sease
characterized by: treating a sanple contamnated with an IFDOwth a
proposed t reat ment 1&genThe niethodrdieither omy) o precedihg claime 16 and AT furtheot her

t r eat ment nts | a simlar manner to the prion; and if the treatnent
agent is t attacking the |FDO, treating the subject with the

t r eat ment agent i N @k m ¢ of

candi date treatnments ’Por 'n vitro ‘activity against prions on surfaces
known or suspected of being contami nated with prions which cause

prion-rel ated di seaﬁfs@Fco r Stl %m cti ri,qn_nodel conprising an
ileal fluid depende d‘é‘?rﬁ%dr? M ﬁ%ﬁ%ﬁg@f’ Y% reat ment whi ch
i ncl udes cont act i ngthe prodedine detBRRg ploteil fragMemst h at [ east one of the

group consi sting of hydrogen peroxide and peracids, the prion nodel being
one which has been shown to exhibit a response simlar to that of prions to

a treatnent that a

candi date treat mnﬁ%n&kﬁgﬂwggﬁe@@eﬂ %ﬁ@ﬁ%%ﬁ:?ﬁ%@%? of

t he candlﬁa&mmmcmm f aces known or suspect ed of being
contamnated with prions. 22. A nethod for, eval uation in vitrgo of candidate

treatments for actireating ssample cotaminated yith an TEDOwith mm@a@éd of

compr si roeih 68 TEDO byl b o ec@%ﬁne‘a%&%@%}%nﬁem St Som

(1 FDO) prmemnertsithe prionpamibindi date treatnent, the prion nodel exhibiting a

response simlar to,that of rlons to Ireatnen tacks prions;

cul turing any renai ‘rfl‘g rﬁﬁﬁq l’31 m&tlﬁﬁaﬁ%‘ﬂ&a‘gﬁlﬁqmﬁﬁﬁ and

observin ﬁleaqﬂ n indication of the anmount of
gsd.t%{&b@'ilﬂ‘ihé g%t uat| ng the e?? [

prion remai ni ng; eva ect of the candi date
treatnent on the | FDO prlon nodel as an indicator of the effect of the

Gont am nat ed v th P di AcHEHodaiE, PYANBAPE S, cHGidale \ERRRRE SPF Th YR r o
eval uat i ogi9ity AgaiRftpridhs bh BEFAERE kifowrPor suspected of being contaminated with prions
which cause prion-related diseases, comprising:
subjecting a prion model comprising an ileal fluid dependent organism
(IFDQ) to a candidate treatment which includes contacting the prion model in vitro with
at least one of the group consisting of hydrogen peroxide and peracids, the prion model
being one which has been shown to exhibit a response similar to that of prions to a
treatment that attacks prions; and
evaluating the effect of the candidate treatment on the prion model as an -
indicator of the effect of the candidate treatment on the surfaces known or suspected of -
being contaminated with prions.

22. A method for evaluation in vitro of candidate treatments for
activity against prions on surfaces known or suspected of being contaminated with prions
which cause prion-related diseases, comprising:



activity against prions in vitro on surfaces known or suspected of being
contam nated with prions which cause prion-related diseases, conpfi %PW@BUE
subj ecting a prion nodel conprising an ileal fluid dependent organism
(IFDO to a potentlal treat ment which BAcludes treating the prlon nodel

Wi th a peracetic :?@ER[FH toh'%a‘?uﬂ Sﬁb@,ﬁﬁ.‘ nodel
bei ng one whi ch has %@ H) gﬂ?%mgx a response Si ar to ha'It3 of

prions tocandldnahwm@tie:hc prienl nodebéxhitsiting b eespponsecsimilahtocthatef prions to a
prion-rel at ed dlﬁmases and evaluating the effect of the treatnent on the
prion nod&eatment haf stACkS PHONS ¢ {he effect of the treatment on the surfaces

known or suspected uﬁg&g\&a%ﬂ;ﬁr%ﬁq o&lﬁﬁ‘a%ddﬁﬂg ﬁfnﬁ{@ﬁn Syt he
prion nodel. 24. A nethod eval uati an-in vitro can f@ate t eat%nt of

sur f aces ahd observitig acxdhange inhcolorafcthe mediumi ey an éndication of ithe ampuntt afprivn bei ng

cont am nat e th, .prions, conprising: subjecting a prion nodel in vitro to
t he candi H&%@W’?W‘H& feat nent, the prion nodel being one which exhibits

a response similar wmmeemwmawmmmmmﬁoaa

attack prions; the candidate treatnent including: treating a surface of a

medi cal ons @naindicator: of the affedtcef thiei esmdidate treatment ont thei susfaces known tare
prion node vmth andi dat e S n which includes at | east one of

ni sin, ﬂm %ﬂﬁf‘ﬁ%{% @W 6 32 evaluating the
effect of the candidate treatnment on the prion rmdel as an indicator of the

effecti veness of the candidate treatnent on the surfaces of nedi cal or
phar maceut i cal devi @3s cdntmetheditfer) in vittopevalustion 2of potential, tgatments for

ool vi ng Sch R ghiofi W Pl en Plesllel ity o %ﬁ%@%& U el .o
fluid depevithgsrions which calibd mbumbedsegsc&apﬂsmgown to exhibit a response

simlar to that of the prions, to anot her treatnent designed to attack
prions; subjecti ng me‘iﬂﬂgoﬁpﬁﬁﬂém% campFisiag anail nti al

ca
2 T RO T Seknd i 5081l I AN Uk

candi dat e acidi szblm:ion@ta;ltempcraand oféﬂaﬁfﬁl thegpridie medélebéing oné whiclo hasnbéeal
treatment on th rion nodel as,an _.ndicator of the effect of the

pot enti al slwra ibit,y, respenss,similar to ghat of priops;tg §dregtment designed togttackthe ( e
eval uat i ngribss Which Qatde Priol-rélatddUiseases; and

evaluating the effect of the treatment on the prion model as an indicator of
the effect of the treatment on the surfaces known or suspected of being contaminated
with prions different from the prion model.

24. A method evaluating an in vitro candidate treatment of surfaces of
a medical or pharmaceutical device known or suspected of being contaminated with
prions, comprising:

subjecting a prion model in vitro to the candidate surface treatment, the
prion model being one which exhibits a response similar to that of prions to other
treatments designed to attack prions; the candidate treatment including:

treating a surface of a medical or pharmaceutical device which has been
contaminated with the prion model with a candidate composition which includes at least
one of nisin, manganese, and silver nitrate; and



27. A nmethod of screening chem cals or processes for priocidal hP’l{ b6
conprising: exposing a prion nodel conprising an ileal fluid dependen
organismto the proposed chem cal or process, the prion nodel having been
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25. A method for evaluating potential treatments for activity against
prions comprising:

applying a prion model to a substrate, the prion model comprising an ileal
fluid dependent organism (IFDO) which has been shown to exhibit a response similar to
that of the prions to another treatment designed to attack prions;

subjecting the prion model to a potential treatment, the potential treatment
including:

cleaning the substrate with a cleaning composition which removes
proteins; and

contacting the cleaned substrate with a candidate oxidizing agent; and

evaluating the effect of the potential treatment on the prion model as an
indicator of the effect of the potential treatment on the prion.

26. The method of claim 25, wherein the evaluating is performed

27. A method of screening chemicals or processes for priocidal
activity comprising:

exposingaprionmodelcompﬁsinganilulﬂuiddependentorganismto
the proposed chemical or process, the prion model having been shown to exhibit similar
responses to prions to other chemicals or processes;

culturing any remaining prion model, including growing the remaining
prion model in a media containing hemoglobin, and observing a change in color of the
media as an indication of the amount of prion model remaining.

28.  The method of claim 27, wherein the exposing and culturing steps
are performed in in vitro.




