WO 03/ 072032 PCT/ US03/ 05154 STERI LE | MMUNOGENI C NON- TUMORI GENI C TUMOR CELL
COVPOSI TI ONS AND METHODS [ 0001] This application clainms the benefit of U S
Provi si omab odppdoszati on Serial No. 60/358,431, filed Febraaryso2es15£2002,
the entire disclosure of which is incorporated herein by reference. FlIELD
OF THE | NVENTI ON [ 0002] The present invention relates generally to

bi ol ogical cell sterilization nethods and resulting sterile cell products;
and nore particularly, but not by way of limtation, to cancer vaccines

ﬁgg ?ﬁ%ﬁ??ééﬁ’iﬂﬁhﬁﬁf@\@%ﬁ%@é&@%}j&%@ $ Wﬁ@%l ON [ 0003]

It is difficult to steri ] %Jqﬁ%s tions for prophylactic

and therapeutic purposes because the chem cal, physical, or physiol ogical
properties of the cells can be significantly altered by variations in the
cell's' surrounding environnment., For exanple, gas_sterilization using, for
exanpl e, dORPlLéne oleue,apphmm\ﬁathBael?%f% of S dr ey i gl Mpisation
Irradiation with about 1- 3 nRads (negarads), while ?ufficie t to kill

mi cr oor gagiialiyo. eYAS&E ke filedh Bebrtany Lér Ozoé‘erﬁqﬂr@i O Of F%ﬁﬂ&?hégt c. and

either biologically mpdif he cells or render the <cells totally inactive

Yy

for thei FGORP@FIRY ?ﬁ%:l?éfdé '€+ ot her biological function. These
difficulties are exasperated when it is inportant that any chem cal or
physi cal neans enpl oyed acEIEMD OPTHIBEINVENTHON evel of sterility but
al so substantially no reduction in the netabolic and i nmunogenic
properties [@002he celTlse plesédd De0Ea03elaRCHausod 0B Bvlodicd@a]l U. S. Pat ent
No. 5,484,596 ("the 596 patent") entitled "Active Specific | mmunotherapy"”
rel at es serdizativhodethods endaesulgngsharile coll produeiseand prare garticulptly, but
resectable solid tunors to inhibit recurrence and formation of

not by way of limitation, to cancer vaccines and methods for preparing sterile

immunogenic and viable but non-tumorigenic tumor cell compositions.

BACKGROUND OF THE INVENTION

[0003] It is difficult to sterilize biological cell compositions for
prophylactic and therapeutic purposes because the chemical, physical, or
physiological properties of the cells can be significantly altered by variations in the
cells” surrounding environment. For examplé, gas sterilization using, for example,
ethylene oxide, is known to be toxic and also carcinogenic. Irradiation with about 1-
3 mRads (megarads), while sufficient to kill micréorganisms, can alter the structure
of proteins, DNA, RNA, etc. and either biologically modify the cells or render the
cells totally inactive for their intended immunogenic or other biological function.
These difficulties are exasperated when it is important that any chemical or physical
means employed achieve not only a high level of sterility but also substantially no

reduction in the metabolic and immunogenic properties of the cells.



net ast ases. The nethod conprises surgically renoving colon tunor tissue
froma human cancer patient, treating the tunor tissue to obtain tunor
cells, irwadsatioay the tunor cells (with 20,000 rads) toPoa/usoamdies but
non-tunorigenic, preparing a vaccine conprising viable but non-tunorigenic
tumor cells, and injecting the vaccine intradermally after the cancer
patient's i mmune system has recovered fromsurgery. [0005] By virtue of the
origin of colon tunors within the |arge bowel, cancer vacci nes produced by
the process of the '596 patent are not sterile. Al though the vaccine

product ( GUOOAX( r) ) US. BatereNaci48456%y “ the ‘BRapatrtEnentitlesl dhetéerly been
adm ni stered to several hundred human patients, .re%ul atory authorities now
r equi r e Spheificdnohunateragy predates tea o dos trepting humaroenlan ganager
i mmunogenic cell preparation, the tunor cells must be viable and
met abol ipediehis withiresectate sold yumors ta Fbiit reruregnee AndOIE@HPs At er i | e nust
not unduly conprom se the_essential biglogical characteristics_.of the
cel | s r aegipstases ovhemethed gompsiges $&'s Mg C@:"&"@é%ortq‘?&fle & s cel |
preparations sterile, while maiptaining viapil.i.t nd i nogenj.ci ty.
Pr ef er alUnan; gaikees patignt, Itlfef‘élpg&ﬁe HHIEOE S‘&eaﬁ) %@aﬁh&%’f Féﬂ%ﬂf%ﬁ@ﬁng }tﬁ? 0
exi sting produgt manuyf uri roce s., [ 0006] The .present. invention is
@ oot aduBioraiy S6TRGOLIPdaaE gl e RTRH rereR P en g FiegRLn sl TRGIT
incurring substanti.gl,changes to.the i NLCq - ' t he tunor
col 1's.  FENEraBarHr bOh B uat e TRREEIR i 8RR Hebaind
sterilization ¢ i |V . Gk Qhi i i ially
R S e e S SR S
mammal i an cells; and radiation can render mcrobial infectiop i niacti ve but
can al so sUM¥¥5dnt i al By virtugof tay originegt ot bepgrowithin thakargs bewel,
i mmunogeni ¢ and other properties of mg%%l iban cells. It i sﬂ%@er fore
desi r ablcanees yacsined@radpeest by he BFOwspt eng & paient areork Stefisr |‘A§El?‘f?lbg}} unmor
cell conpositions which does not substantially interfere with essenti al
met abol ithe yageing Eﬁﬂﬁiﬂé‘&éﬁ}@ogfﬁ%@} pyeger a‘fq?édgé fost at Pa{entwas AR y

been administered to several hundred human patients, regulatory authorities now

require that such vaccine products must be sterile. To obtain an immunogenic cell

preparation, the tumor cells must be viable and metabolically active. Thus any

treatment to render the cells sterile must not unduly compromise the essential

biological characteristics of the cells required for efficacy. What is needed is a

process that renders cell preparations sterile, while maintaining viability and

immunogenicity. Preferably, such a sterilization process can be easily integrated

into existing product manufacturing processes.

[0006] The present invention is directed to achieving safe, sterile tumor
cell compositions, without incurring substantial changes to the immunogenic
properties of the tumor cells. These goals are not necessarily compatible. For
example, sterilization can inactivate microbial infection but also can substantially
inactivate mammalian cells; disinfectants kill microbes but can also kill mammalian

cells; and radiation can render microbial infection inactive but can also substantially
2



SUMMVARY COF THE | NVENTI ON [ 0007] The present invention provides a highly
ef fi caci ous conbi nation of chem cal and physical neans for renoving and

i nacti vatwog3jrmbzr den fromtunor cells to obtain steril @cralSh3/os154
conpositions that remain viable and i mmunogenic for the production of

t herapeutic and prophylactic products. This sterilization treatnent method
is considered useful for a wwde variety of cell types; however, it is
considered to be particularly useful for sterilizing solid tunor tissue for
the preparation of cancer vaccines, including, by way of exanple, the

aut ol Ogﬁuﬁiigﬂﬂ@nmrﬁaﬁcﬁémwaﬁdj otheoprdpreetiesebmpatrealian fdbodt isthiegefprg/ent i on
further relates to methods of treating cancer and preventing th

r ecur r edesiralile e pastideespivgessdior obtivingrjerlestar-turaoygeRiciemECved  from
solid tunors, including, but not limted to, colon carci nomatpﬁ;\]&eg](é}ili

car ci nomempobiteastwhizghel cesmet substgnially interiare with essentirhaactabalis 8 ng
osteosarcoma. In one enbodinent, the present invention provides an

i nt egraﬁmmmﬂgein[iﬂprczi:teébe%)@f)’@‘@s@us-begi nning with an in situ tunor and
resulting in a sterile tunor cell vaccine denonstrating no evidence of

m crobial growth. [0009] sivRA ARYOFTHEINVENTION 0dI ment, of the
invention, an in situ colon tunor is forcefully washed with a wash

sol ution cEyoa|ni Ng TR pheseanthventidatmbyiids.a Hghteéfficaciash cogbirgtidyeot

achi eved by aseptically fitting a sterile port onto a bag containing the
wash solcdbiraenl and plegital hidg!s fsummsvingtanchinevivatitgb®buores fonp fgpor

PCT/ US03/ 05154 tunor and surrounding tissue. Suitable detergents include,
e.g., Trellom SbthaOsteNRACell enmdpTsitions Stat remain yinble ARy 1@%@%@%&&%@8 and
transported, under controlled conditions, to a facility for vaccin

pr epar atgroducfi@®oHtheFhperticind gropimdacticpradictsyi Ehjg stegtizatipp 4t h a
chem cal disinfectant, and fragnented before ]gi gest'bn% to rel ease the

i ndi vi duaethodrisconsitlered usefel fosaceide varesy obrelh eRest BRWANEL 418 duration of

treatnent are chosen so as to s . .
considered to be particularly useful for sterilizing solid tumor tissue for the

preparation of cancer vaccines, including, by way of example, the autologous colon

cancer vaccine of the ‘596 patent.

[0008] This invention further relates to methods of treating cancer and
preventing the recurrence of metastases by administering a sterile vaccine derived
from solid tumors, including, but not limited to, colon carcinoma, renal carcinoma,
breast carcinoma, lung carcinoma, and sarcomas, including osteosarcoma. Inone
embodiment, the present invention provides an integrated multiple step process
beginning with an in situ tumor and resulting in a sterile tumor cell vaccine

demonstrating no evidence of microbial growth.

[0009] According to a further embodiment, of the invention, an in situ
colon tumor is forcefully washed with a wash solution containing saline and a
detergent. Forceful washing may be achieved by aseptically fitting a sterile port

onto a bag containing the wash solution and “squirting” such solution over the



enhance antimcrobial activity while mnimzing cytotoxicity. Suitable
disinfectants include, but are not limted to, Corpactin(r) (sodium
oxychl or owerms)p708ni t ed- CGuardi an, Inc.), sodi um hypochl or iPica/usaso5154
Oxygene(r) (stabilized chlorine dioxide) (Oxyfresh Worldw de, Inc. ).
After disinfection, the tunor is fragnented and digested by use of a

di ssoci ati on enzyne, preferably in the presence of antibiotics and one or
nore anti-mycotics. Exanples of suitable dissociation enzynmes include

col | agenase and trypsin. Antibiotics and anti-nycotics for use durin

di ssoci atih@? anideirucendinmgrtisgliy.c Buitdelealetergents insludsyielg., diitpant-260,dVRE)
P-lactamthienanycin antibiotics (such as Primaxin(r) (inepenenm) (Merck &
Co., | nandTwaen R0l The tusmrirhaypthersbe exasedaand tansporied,urdescontioladi n)
(Ortho-MNeil)), and anti-nycotics (such as anphotericin B). [0011] After
di ssoci avinditjonshéo 8 fiapbyied iegabe peeparstigly be cryopreserved by control | ed
rate freezing at about -1C/ mnute to a tenperature of about -80C The
tunor cell EQOIFU’]ef er alphy Whisb @ tiginlok s fHefZBBsectd® tidaed Withasltladraitali th a
dose sufficient” to inactivate mcroorgani sns and tunorigenicity, while not
adver sel gisindddi@et hAg fhdpenantalidefdne, dipedtatzold relast itvé indiviatich] tumon oglini ci ty
of the cells. The irradiation dose s about 100, 000-200, 000 rads of ganma
radi ati orke @rRbRralby ol disiafigearnfandbbutatibh®f GRR2RAT Bf0chiasds so ando nmor e

pref erably about 190, 000-200, 000 4 WO 03/072032 PCT/ US03/ 05154 rads. The
i rradi atethaged hatiatierobial rictiivitgwhite micinyizirenctospciey. ubtitable dasintectrriter t o
admnistering to a patient. [0012] Patients may be adm nistered the thawed
st eri | e inelide, but ateendtdimited to,Lloapawin® (rociive exychiarogers)idlinited; ect i on,
preferably in an amount of about 107 viable tunpr cells per dose to elicit
an i mursuasipoise.)andipmeyapechiomte; and oeigeae®@dptabilizest hesne diexideke
typically contains tunmor cells having at |east 80% viabilit as_ neasured
by Tr ypa@DmeéhéN@rldwdﬁf. Inthk &ﬁe&dw&fﬁafy%éﬁaa%wa gﬁ%@qngedaan%ati ent in

several doses, _including one dose per wee? fo a tT{I ni mrum of .th .ge weeks.
digested by use of a dissociation enzyme, preferably in the presernce of antibiotics

and one or more anti-mycotics. Examples of suitable dissociation enzymes include
collagenase and trypsin. Antibiotics and anti-mycotics for use during dissociation
include aminoglycoside antibiotics (such as gentamicin), B-lactam thienamycin
antibiotics (such as Primaxin® (imepenem) (Merck & Co., Inc.)), quinolone
antibiotics (such as Levaquin® (levofloxacin) (Ortho-McNeil)), and anti-mycotics

(such as amphotericin B).

[0011] After dissociation, the suspended tumor cells may be
cryopreserved by controlled rate freezing at about -1°C/minute to a temperature of
about -80°C. The tumor cells, preferably while still frozen, are then irradiated with a
dose sufficient to inactivate microorganisms and tumorigenicity, while not adversely
affecting the viability, metabolic activity, and immunogenicity of the cells. The
irradiation dose is about 100,000-200,000 rads of gamma radiation; preferably a
range of about 150,000-200,000 rads; and more preferably about 190,000-200,000



Doses may be conmbined with an adjuvant or imunostinulator in physiol ogical
saline in order to further boost the i mune response. Exanples of suitable
adj uvant swerud/oraeaunost i nul at ors i ncl ude BCG (Bacillus of @armsos/esiand
GQuerin (Organon, Inc.)), Corynebacterium parvum (A axoSm thKline),

"hel per" antigens, such as KLH (keyhole |inpet henocyanin (Intracel
Corp.)), and | ynphoki ne- cytokines, such as GW CSF (granul ocyt e- nacr ophage
colony-stinulating factor (Leukine(r)) (Schering-Plough)) and interferon
(Avonex(r) (Biogen, Inc.)). [0013] According to a particularly preferred
enbodi meratds. The istdidted zells are mpirdained infa arfiegemiv etate ontil Hulwelkpriof 19
forceful washing of an in situ colon tunor and surrounding tissue with

f our 500adminjstenimigttoespaiierdt eril e nornal saline, at |east one of the

sal i ne washes containing 1% Triton X-100; (2) transport of the tunor at a
tenper at ur go@f2P- 6C, pakicals my HelatindfnidtBRst thd ASwRaWeriRIRTY & fHeOMEH
surgical excision and the inftiation of the dissociation process; (3)

t reat menj cqcet RBciHEBY inBhacaRaliafRtnS pRIGRBLEIN &af@unk W0 abbitiEs W th
0.4% C orpactin(r); (4) dissociation of the tunor in the presence of

gent am cviableRuinidedellsiper dosw a6|elidif an imanghe ssspbnsesand ipreRint ahel rédukrence
irradiation of the dissociated cells, while frozen, wwth 200,000 rads. A
bi oequi vell mptagtasesidYhadsse typitatyecbrtainsgutioe cells hhvingpatdeastidgo viabiity 5 WO
03/ 072032 PCT/ US03/ 05154 cells. The criterion for positive imrunogenicity
was a Dedsayedsi@etldnyebypanBlperexelsion. viheviccheHnpybespsbnigdstefed>to & nm t o
the third injection. To date, twelve patients have been treated. All of

t he pat ieatientingeveratidoss, nsdpdingeamne dopedres geeckdfos aymrgmpmef thiegtweskseeded
the criterion for a pagsitive jinmunogenic _response. Depending upon ihe
di agnostPesesmagy bg comhined ¢t ap adiurens o iemuanostipdlal@dinphsielogicat eat nent
5-9 nonths, after the first injection. Five of the six_ patien to receive
a fourt hsalingdn pader rﬂ}er&wﬁhé@ IEPURG SpRRNEEC o FXqBIPles,0 S These

e R R T R

carc non&)rganon, Inc.)), Corynebacterium parvum (GlaxoSmithKline), “helper” antigens,

such as KLH (keyhole limpet hemocyanin (Intracel Corp.)), and lymphokine-
cytokines, such as GM-CSF (granulocyte-macrophage colony-stimulating factor

(Leukine®) (Schering-Plough)) and interferon (Avonex® (Biogen, Inc.)).

[0013] According to a particularly preferred embodiment, the sterilization
process of the invention includes: (1) forceful washing of an in situ colon tumor and
surrounding tissue with four 500 mL quantities of sterile normal saline, at least one
of the saline washes containing 1% Triton X-100; (2) transport of the tumor at a
temperature of 0°-6°C, which permits at least a 48 hour interval between surgical
excision and the initiation of the dissociation process; (3) treatment of the tumor
pieces before fragmentation for twlo minutes with 0.4% Clorpactin®; (4) dissociation
of the tumor in the presence of gentamicin, Primaxin®, Levaquin®, and
amphotericin B; and (5) irradiation of the dissociated cells, while frozen, with

200,000 rads. A bioequivalency study was initiated using the resulting sterile tumor
5



[ 0014] These and ot her advantages and features of the invention will be
nore readily understood fromthe foll ow ng detail ed description which is
provi ded wor3pmesecti on with the acconpanyi ng draw ngs. WeCITasohesis4
illustrative exanples below discuss colon tunors and autol ogous col on
cancer vaccine preparation, the teachings of the invention are applicable
to any solid tunor cells that are intended to undergo sterilization and
yet remain viable, netabolically active, non-tunorigenic, and inmunogenic.
BRI EF DESCRI PTI ON OF THE DRAW NGS [0015] Figure 1 denonstrates the

i munogerils. ¢he ictiterjoroforvzasitiveingeiunogeniciytveas & Peldyedepemienent al  nodel
used to devel op OncoVAX(r), prepared according to the invention, in
conpar i OyPesenHEVEY (i Pady’ )abspanseiaie Tuim ¢o theBurdthjestiarhelo dategi nal
non-sterile OncQVAX(r) process. As can be seen, the inproved sterilization
process v patienfadaye bepp iieptash AROf shepationts hawe hadld Earaspomsesnpl e 6,

t hese ata are caopfirmed and extend by.a study of human patients treated
Wit h o%é&‘%&ﬁ@ rlfl-éS?? ééérreaﬂ IheLoHeRged gl@t HéerRPRE R ARSI AP ENOFSHS 2

PCT/ US03/ 05154 0016). Fi gure, 2 denonstrates t effect of wash conditions
on the BESRURte GG BHPEANE diRgOshE SE 51 P s At tRe REFE Sashed, | n

oo R AL T e Y P 57T
Th i X di i T i int
S RS R LS B PR SBAO  c  o
TS, 8 3 SR 25T BABIASY 0 IO R838H oSl a LG

Fi gure 3nhdemmistratftortdfs ghfiehts ﬁﬁn{d}ﬁ%m%ﬁrr‘éﬁcé ?f@éloi‘@:ﬂl cabdifeb®3; USing

only saline, on bioburden. Five tunors re washed five tinmes prior to

di ssection i sal [ pe. The run-off from egch wash s .coll ected
separ at el y[(g(ﬁldﬂg 'These and other advantages ang teatures of the invention will be

more readily understood from the following detailed description which is provided
in connection with the accompanying drawings. While the illustrative examples
below discuss colon tumors and autologous colon cancer vaccine preparation, the
teachings of the invention are applicable to any solid tumor cells that are intended to
undergo sterilization and yet remain viable, metabolically active, non-tumorigenic,

and immunogenic.

BRIEF DESCRIPTION OF THE DRAWINGS
[0015] Figure 1 demonstrates the immunogenic efficacy of vaccine cells, °
tested in the experimental model used to develop OncoVAX®, prepared according
to the invention, in comparison to the efficacy of vaccine cells prepared by the
original non-sterile OncoVAX® process. As can be seen, the improved sterilization
process had no negative impact on efficacy. As demonstrated in Example 6, these
data are confirmed and extended by a study of human patients treated with

OncoVAX® prepared according to the invention.



assayed for bioburden by plating directly on TSA-SB pl ates. For each tunor,
the raw colony counts obtained for each wash were divided by the CFU in
the firstwowasio3to normalize the data. The mean and the Cansas/os154
deviations of the nornalized data are plotted. [0018] Figure 4
denonstrates the effect of the nunber of tunor wash cycles, using saline
and Triton X-100, on bioburden. Five tunors were washed five tinmes prior
to dissection. Washes one, two, three, four, and five contained saline.
Wash nunber two was 1% Triton X-100 in saline. The run-off from each wash
was col | eqpelisBepar Highie Ademassayed theeffbitaiwakincdndifibas ongheli rectly on
TSA-SB plates. For each tunor, the raw colony counts obtained for each
wash wergioduvdetedf bipldgieal sublstamyes oFifitesn itumtons weire stashedin gitw, athemby ze t he
data. The nean and the standard deviations of the nornalized data are

pl ot t ed. pBuitfe GBI E0B2 tIRCTNUSOE) Oy Squirbeg the EmOESdR Fiinenlare (Hpr

| NVENTI ON [ 0019] The word "sterile" or "sterilization" for purposes of this
i nvent i owith sadinedngombinador aith Tritan Xn@O0t([¥sTke rmee Hssuawgs hen r ender ed
free of all detectable bacteria, yeasts and fungi. Thjs i sﬂian accordance

wi th al | disgetintedh| Thekighuadest ip thessllisuapeniian waseseny agpetag thgmeseteigept i ¢
procedures can reduce the possibility of traneo qQnt anj nati on of
el sed o metaod arplaegan e Somhs BRLs. Thetianirdep srpesced
treatment and baowel . preparat.i rjor to surgery and colon resection can
Further R a0lcRY SREBHEGHG GrotLPH-H ntror SELT Sebroamian: ove AR ever
because %t%)&gatom cal location and the presence of enteric
m cr oor gafi*8Mé**Such measures, while useful, are only a first step toward
rendering the tunor sterile as necessary for vacci ne devel opment. [0021]
The pref er (@017 ace fHiguped demuinsiratdsghe eifectof thamvanleey afdmqsrweadssi ng of
tunor cells is the aseptic operating roomor another controlled )
cycles, using only saline, on bioburden. Five tumors were washed five times prior to
dissection using saline. The run-off from each wash was collected separately and
assayed for bioburden by plating directly on TSA-SB plates. For each tumor, the
raw colony counts obtained for each wash were divided by the CFU in the first
wash, to normalize the data. The mean and the standard deviations of the

normalized data are plotted.

[0018] Figure 4 demonstrates the effect of the number of tumor wash
cycles, using saline and Triton X-100, on bioburden. Five tumors were washed five
times prior to dissection. Washes one, two, three, four, and five contained saline.
Wash number two was 1% Triton X-100 in saline. The run-off from each wash was
collected separately and assayed for bioburden by plating directly on TSA-SB plates.
For each tumor, the raw colony counts obtained for each wash were divided by the
colony counts in the first wash, to normalize the data. The mean and the standard

deviations of the normalized data are plotted.



environment. Here, washing the colon or other organ containing the tunor
and the in situ tunor can reduce bi oburden prior to excision of the tunor
from t he wolos7iey2 renovi ng resi dual fecal, nucinous, or @ECEASI®IIIBANEOUS
material. Forceful washing is preferred, and can be achi eved by washing
the colon, for exanple, by using a squirt bottle to project a sterile wash
sol ution against the surface of the tunor and surrounding tissue. The wash
solution may be, for exanple, sterile normal saline and a detergent. The
detergent nust not unduly interfere with subsequent histol ogical

t echni ques i ncl udi NPETARLEIN DESCREPTEINYOF SIHEANVENdION ent s i ncl ude
Triton X-100, NP40, and Tween 80, al though various others may be used. 8 WD
03/ 072032 HOOLRH03/ 05HEtword(2RyilEorr fsherslitationiatol ipngpofsesmfégisdngem@pm,unor ,
i ntravenous saline available in 500 nL flexible bags can be aseptically
fitted witused totindicate fhwat the Gssuerairrsils have heew sgndared feeesefialldetpeablee. " The
colon, for exanple, can be held vertically or horizontally (with the area
of the chbpefriaoyrastsandiung. diipis B aregrdppcewatualbappl egwﬁ‘a@rysoo L
washes can he forcefully projected onto the tunor to renove fecal material
that couFRAWERTHRES: cont ami nate the tumor during subsequent dissection.
Various anmounts of wash solution and detergent and/or antibiotic nay be
enpl oyed ugi0ngo] he t e@pbtatigsy foone asepticimdodelimgs dhh frededd thagsdssibdlitgi dfi ons
(pouring wash solution versus forceful washing), different nunbers of wash
cycl es, estranebisf @nemminesin cfodxeised tanwrdeldsoWitls regdrdiaweldrommiotshat f our
500 nL washes of the in situ tunor by forcefully squirting saline and one
500 ni wpshemyarftidrioté tlebimesicand bowgl peephratiom pXot 00 sirgesplandeofrovi de
sufficient renoval of bioburden for subsequent tunor processing. [0023]

Af t er wasésiendon en furtber fasluse endogeroysdhinblisdgrsandrigeal epriaginadon.di ssect
the tunor _in the operating room (or _other controlled environnment) for
subsequemtowevaishesause of theanatprdcaderation andhedpresengeroffeaéenis t v f or

further processing. The di ssected tunor nay be tr%;}g orted b%/daer}%/d sui tabl e

met hod t Rfroorganisims, such measures, while useful, are only a step towatd rendering
the tumor sterile as necessary for vaccine development.
[0021] The preferred place for performing the initial pathological

processing of tumor cells is the aseptic operating room or another controlled
environment. Here, washing the colon or other organ containing the tumor and the
in situ tumor can reduce bioburden prior to excision of the tumor from the colon by
removing residual fecal, mucinous, or other extraneous material. Forceful washing
is preferred, and can be achieved by washing the colon, for example, by using a
squirt bottle to project a sterile wash solution against the surface of the tumor and
surrounding tissue. The wash solution may be, for example, sterile normal saline
and a detergent. The detergent must not unduly interfere with subsequent
histological techniques including immunohistochemistry. Suitable detergents

include Triton X-100, NP40, and Tween 80, although various others may be used.



mai ntai ns the proper tenperature conditions throughout the transport.
Preferably, an antibiotic such as gentamcin is added to the transport
medi um ( ewg.03/0MaBk' s Bal anced Sal i ne Sol uti on (HBSS) contraiTrisag &t g
gentamcin per mMm (HBSS/G) prior to tunor transport or storage. W have
found that dissected tunor can be transported fromthe surgical hospital
to a distant facility over a period of about 48 hours or nore, if an
appropriate antibiotic is added to the nmedium and the dissected tunor is
mai ntained at a tenperature in the range of about 0 to 6 C. 9 WD 03/072032
PCT/ US03/ 0511221 0024F onfqrgefuhsrashing of thedn situdupiore M teenaHs salinon of the

O R S B L ST S MRl SES R0,

e T
R T I
o % Oy ST ety KORERA RIS, BATDAR LRI

deepest mRLGLN, 0, PEACLLA %ﬁ&ﬁégéﬁémﬂa?&&& Hﬁ%é(mb&ufiﬂé Eﬂﬁéeggﬁieﬁfe‘:t ed,

preferably T n the presence to renove any eXtraneous non-tunor

and necr ofiidectib S VarReh AntorRs S8 GHdsAG ol torthsd a&aﬁgémnc%@ RntiBidgiciay nal
surface of colon tunors typically contains the greatest anount of

bi obur detbe dhfIvyea lusii tHY REEAAES hkidih, AR EXP ASRE et W-B8RIBARItRIAE t 0get her
with the exposéd tunor cells. I'n this nmanner, use of a disinfectant can

cheni cal l(gouribgur@ih sotitibheetsitsdordailiwashing), diffeting saeiirds bfREh RY Eless

where the superficial bioburden is |ocated. Such treatnent of the

di ssect edinidudibferdattivossh soltitiagsrend ahamts.dWse hiecfairidhihas Gsdedid ml. wshesunor

pi eces, while exposing a m ninumsurface area to the disinfectant. The

deeper asii¢he¢ in situ tlmot bydoreafdly bysirting tdlont @l oand00 hel ekash byeivacafully

source of viable tunor cells. Because of the polypoid nature of colon
squirting 1% Triton X-100 in saline provide sufficient removal of bioburden for

subsequent tumor processing.

[0023] After washing the tumor in situ, the pathologist may remove and
dissect the tumor in the operating room (or other controlled environment) for
subsequent transport to a vaccine manufacturer or other facility for further
processing. The dissected tumor may be transported by any suitable method that
maintains the proper temperature conditions throughout the transport. Preferably,
an antibiotic such as gentamicin is added to the transport medium (e.g., Hank's
Balanced Saline Solution (HBSS) containing 50 pg gentamicin per ml (HBSS/G))
prior to tumor transport or storage. We have found that dissected tumor can be
transported from the surgical hospital to a distant facility over a period of about 48
hours or more, if an appropriate antibiotic is added to the medium and the dissected

tumor is maintained at a temperature in the range of about 0° to 6° C.



tumors wth its multiple invaginations, there are areas where bacteria are
trapped and protected fromthe disinfectant. Thus, the inherent bioburden
may be reaomed72032 gni ficantly, but not totally elim natedpChyusos/esassrent
with an appropriate disinfectant. [0026] Various disinfectants and amounts
may be used, including Carrel- Dakin solution (buffered 0.5% sodi um
hypochl orite) and C orpactin(r) at various 10 WD 03/072032 PCT/ US03/ 05154
concentrations and exposure tines. |In one enbodi nment, dissected tunor
pieces are exposed to 0.4% Corpactin(r), for 2 mnutes. Disinfection can
be conveni ppoi4] car A fdtletretyictiory of surfaty entenhwation ofcthedlisrgciedaeingy t he
di ssected tunor pieces into a flask containing a disinfectant solution
(e.g., dbadhietad byldisihfertis theltompaqrieses rp;r;oratﬁguruh@hfmgnsaﬁml%aﬂi@r about
two minutes at about 200 rpmon a rotating platform shaker. For colon
tunor pidisesjative. Hakemicl disinfegtants, Siowgvertaws serernl esting aaeibatefQie 4P about

0.4% d orpactin(r) provides benefjci al results prior fo _tupor
f r agnentrzatidiscriminade Ssbreent mmmmamrﬁndka%ﬂai fO% ge—)éﬁll%a{fg{‘?eé&eﬁ%la{t, t he

hem | disinfectant | ed i i ) i . 0271, Th
O e oL pLSciant e ST BY MesDing i b oLy LPOREL KR
L e o sF R RS AL STk LENc b e e

result i exposure of the product to the environnent should be conducted
in a BS Oaﬁlaeﬁ!mf %rials sprayed or wiped with 70% i so-propyl al cohol,
or other appropriate disinfectant, prior to placing the materials in the
BSC. [0028]002%] di si iixeiseddutmars typicalteencrypadsseveel pietgranpathAdggisivy
suitable nethod to obtain snaller pieces (such as about 2-4 m®) for the
di ssoci afrequenthy asteths tumradastetermiva thedpepashreargithal peredetiont | iespr ocess
by exposing nore tunor surface area to the dissociat.i nme. The

f r agnent gienes/migg bei fusder wigsacted, preferabbsiy @%swerﬂfﬁlﬁ%@ ?;Za¥° 5g8tY€ o1 to

+6 Cin a Kryorack until the tunmor has. bee . - :
any e>¥traneous non-tumor and necrotic tissue Before conducting the disinfection

step. The luminal surface of colon tumors typically contains the greatest amount of
bioburden. Chemical disinfectants kill any exposed microorganisms together with
the exposed tumor cells. In this manner, use of a disinfectant can chemically
“cauterize” the outer portion of the dissected tumor pieces where the superficial
bioburden is located. Such treatment of the dissected tumor prior to fragmentation
disinfects the surface of the tumor pieces, while exposing a minimum surface area to
the disinfectant. The deeper aspects of the tumor are thus unaffected, and thereby
remain a source of viable tumor cells. Because of the polypoid nature of colon
tumors with its multiple invaginations, there are areas where bacteria are trapped
and protected from the disinfectant. Thus, the inherent bioburden may be reduced
significantly, but not totally eliminated, by treatment with an appropriate

disinfectant.

[0026] Various disinfectants and amounts may be used, including Carrel-

Dakin solution (buffered 0.5% sodium hypochlorite) and Clorpactin® at various
10



conpletely fragnmented and an appropriate anmount, e.g., about 3.0 grans, of
tunor fragnents are obtained for subsequent digestion by a dissociation
enzyme t owbroa®7208ndi vi dual tumor cells. 11 WO 03/ 072032 PETTuS03605454
[0029] Prior to dissociation, the tunor pieces my be washed with

physi ol ogi cal solution (e.g., HBSS) containing an antibiotic (e.g.,
gentamcin) (HBSS/G. To carry out the dissociation process, tunor pieces
that have been trinmed and minced into fragnments are transferred to a
flask or other suitable container and incubated with an enzyne

di ssoci at¢menhiadionmahdrexgosirestimgé.f [rcoeaembodinent, aissesiedrtsivonr mitcdsarer
cells. The duration depends on the concentration and selection of enzyne,
and the expased tef0-4b Sdotpantingh fex2 misuteph isimfgation eantlygpiantenjently

col | agenase- DNase solution (e.g., 30-40 m of 0.14% (200 units/nl)

Col | agengdsiedyigdyranypenisaiie nmgfbpécmah@nama@ng%q diveeqted fimer pigces/ m )

d ib I .1 (S D-0876)) in HBSS, hut i tabl

i sabel aliten b R taning: § B Rgtank ol (@i 19BSY Pbddbner with
ot at ned By PaRINALER (e BR Rk B OT Fho B G DRI Abou PR GRS o
di iafi ' m) 4s 0, 14% col | 0.1% [ BSS wit
gent am ol iErBEd P S, Fop Bl R RREL R tp Rk HelE Foana

that thrge,dicss (ORAT X6 5P0 8% CRrbevn ML AULES pBhe AR s s BRORIE fjg?e

about 7. unor cells or nore. ng eac I SSOCI

e or! [fufiBY frBmet Al g oot RBRT NARTILE HSP RN Atk P el RS

[ 0030] The resuPting ce suspensi on al so Si eve esired using a

nyl on nmegherhRal 8ERVECERRY ist@hlovdBPRashirG WRAG,A}St €m such as pediatric
transfusion kit, may be enpl oyed t'o furthfier reduce any possibility for

cont ani nat i The regulting .dissociated ¢cel|s are _thep vialed and a random
qual ity C(gﬁ{}?‘%] sa P@S&Eﬁaﬁ '%}ta%t}%séﬁ@u?eé{]@ﬁ§ﬁpfﬁplﬁ%t§t ed

roduct for quality control purposes. e e . :
P aseph%"éechm ues, Stich as like clearance and sanitization of biological safety

cabinets (BSC) after tumor disinfection procedures. All steps that may result in
exposure of the product to the environment should be conducted in a BSC and all
materials sprayed or wiped with 70% iso-propyl alcohol, or other appropriate

disinfectant, prior to placing the materials in the BSC.

[0028] The disinfected tumor pieces may then be fragmented by any
suitable method to obtain smaller pieces (such as about 2-4 mm?) for the dissociation
process. Fragmentation facilitates the dissociation process by exposing more tumor
surface area to the dissociation enzyme. The fragments may be rinsed with, e.g.,
HBSS/G and maintained at about 0° to +6° C in a Kryorack until the tumor has been
completely fragmented and an appropriate amount, e.g., about 3.0 grams, of tumor
fragments are obtained for subsequent digestion by a dissociation enzyme to free

individual tumor cells.

11



[ 0031] M croorganisns trapped within tunor invaginations are typically

rel eased during fragnentation and enzymati c di ssociation. Enzymatic

di ssoci atwor3/0130 03/ 072032 PCT/ US03/ 05154 al so occur s pamdeo3/esandi t i ons
favorable for the gromh of enteric m croorganisns. W have found that the
presence of antibiotics during dissociation can reduce bioburden rel eased
during dissociation and inhibit the further growth of m croorgani sns
during dissociation. Antibiotics typically act over an extended period of
time. Because the dissociation process is of relatively short duration,
however, cd002Ph ant i Biiot focdiasndiatinre dhe tumor ieges sagrlee prashed mdth f or use
during incubation with the dissociation enzynme. Preferred antibiotics and

ant i - nycphyeielagigal sphttifnte HntiRSthcemaining prendibiotie(eds sgattprticion i ncl ude
an anti biéﬁig ef fective aa}ai nst anaerobes (such as Primaxin(r)), an
ant i bi ot leBepiale tiovragarhte $reraigid Pracess demendieqes font Bavedifeant i bi oti c
acti on ot and pipetr B inmraceis TRy RS b e CROEEFRIRE
ol U GO APt iR P RSB ORI TR R o e S
hot erj ¢j [ iati. di 032] The. ..
i Ssoct atblptabh pEStrn ot RRRAT R, AR RHBR dSEEHE Prithe Epbertationandyr 1 or
t i t i [P : t d
i b o o6y e Lo APt ol FE O AR B e R BRI,
ithof . i = b v . £ oxi d
(VB0 | e D PR Y TR IR G ntaihf] GBI ! Ce
T it P e oL I8 S I RAFLEOOAIN ARG TS o

i ni tiated(Siakid DLIBF6Y)i il 1SBSShuithely dufi @BIEdisSHasMRH eRMfe Qémﬁcﬁﬁwagib@r at ed
to a tenperature of +41 C. The reSulting frozen suspensions may be stored

in, e.g. uséd.q:BtieﬁlmﬂlBISSg@?ethEh m&e%érstaﬁﬁ@intom&mhémmmba@ﬂa%é 1ked to
cryopreserved state until being thawed for adm nistering to a
wash the cell suspension obtained by enzymatic dissociation. In one embodiment,
the enzyme dissociation medium (30 mL) is 0.14% collagenase, 0.1% DNase in FHIBSS
with gentamicin (HBSS/G). For tumor fragments of about 2-4 mm? we have found
that three dissociation cycles of 35 to 45 minutes at 36-38° C caﬁ produce about 7.2 x

107 tumor cells or more. Following each dissociation cycle, the cells may be

centrifuged, rinsed, and resuspended in sterile HBSS/G.

[0030] The resulting cell suspension also may be sieved if desired using a
nylon mesh to remove any cell clumps. A closed system, such as pediatric
transfusion kit, may be employed to further reduce any possibility for
contamination. The resulting dissociated cells are then vialed and a random quality
control sample is retained for testing and release of tested product for quality

control purposes.

[0031] Microorganisms trapped within tumor invaginations are typically

released during fragmentation and enzymatic dissociation. Enzymatic dissociation
12



patient. They should be transferred on dry ice as soon as possible fromthe
13 WD 03/072032 PCT/ US03/ 05154 <controlled rate freezer to a liquid

ni t rogen woasagwisystem The frozen biol ogi cal substancepc3/usagosisel eased
for irradiation of the frozen vials. [0033] The irradiation dose is
selected to not only render the tunor cells non-tunorigenic (typically
about 20,000 rads), but also to inactivate any residual bioburden in the
di ssoci ated cell suspensions. Megarad doses of radiation, however, are
inconpatible with live, nmetabolically active mammalian cells. A preferred
dose acebpdicagrstindareopditsens favavahie farthe grawtof e0®r®00iaroo2R0idAH, nor e
preferably about 150, 000-200, 000, and nost preferably 190, 000-200, 000,
rads of ve gt thedh therpresenes of andibioties digdng dissopiagiopisiapitédiicelose of

di ati f th i al f f | | that, t th ith th
ot her . bi BisAGHR FBRECHAdRE 0riafig oBbIa thedukies BIOHER O8I | s Stor i | e.
the i 11 aEHGICBFRHPTBATINE BSBPrigiandAERS (BPREHE ALY e Forgaliont -
treat ment. .Tgi gﬁi's inh contrast.to .rrgt hods of . the 961 gl{lent’ 1ich applied
20,000 P&HLY 0f ey Peravss S disparierign Brocsss s tsla V(S’Bg §ré e
f lation. [0034]. | . di t of .th t i ti .the f
vials of ORersh e pint ARG HERBRP TR b Pl B AT R I e d i ogen
t . - e . .
1 adi ot oL RSHn BEARTRARG Eaul: PotkeplodliritShctbd iy tico iy,

covered w s j : o adl atd an: i s iLadi ation
cyete: beticuBato) wig thdensyrhe HGirel d S AN RNPUT BALbIOLISHLLRE) & | 0

cont ai ”eé%écl)mét*bﬁre}‘oﬂ)é'se(suﬁ{ hEPridPRROY adRibbEe @ﬂ@éﬂ\@agatilﬁﬁ %{‘gﬁk‘{ eéos?ﬁ@e

returned liquid nitrogen. [0035] Irradiation preferably pl ace at
one or NRERbES Huchldsz@thntiFBHE BE tHY dulieolR iRl @4ds, e.gbu@vcﬁldxatﬁa,tﬁﬁ kR @nti-

requirenent for an irradiator at each outpatient site and allows for
process agrbtioforbys hdteorvas eass ovhivhhee uslaffetted 8eantibidtics. A preferred
anti-mycotic is amphotericin B. In one embodiment, the enzyme dissociation

medium contains 25 ug of Levaquin®, 100 ug of Primaxin®, and 1 ug of

amphotericin B, per mL of enzyme dissociation medium.

[0032] The dissociated cell suspensions are then centrifuged for a further
wash prior to cryopreservation. After centrifugation, the pellet may be resuspended
in biological substance vials in an appropriate volume of HBSS/G together with
freezing medium (2x freezing medium containing 15% dimethylsulfoxide (DMSO)
and 1% human serum albumin (HSA)). The cells are placed into cryovials and
cryopreserved by controlled rate freezing at about -1°C /minute to a temperature of
about -80°C. The cryopreservation cycle is not initiated until the vials and the
freezer chamber havé been equilibrated to a temperature of +4°C. The resulting
frozen suspensions may be stored in, e.g., liquid nitrogen. The cells are typically
maintained in a cryopreserved state until being thawed for administering to a
patient. They should be transferred on dry ice as soon as possible from the
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WO 03/ 072032 PCT/ US03/ 05154 product nmanufacturer. Various quality control
tests may be perfornmed to ensure sterile, safe and efficaci ous vacci ne
product s.wBuwasle72085t s on randomy selected quality controlPCIarsps/easprior to

product release will typically include sterility, cell enumeration,
endotoxin, identity, and potency tests. [0036] Final vaccine formnulation
can be perforned by a pharmacist with Ilimted facility requirenents

because frozen irradiated cells can be transported, after conplete quality
control procedures have been performed, to the pharnaci st, patient _care
provi dercontmolletifrete freewlr tasdiquifl nittegemstorage systernilhedtegenttiglogicduct to a
patient in need of treatment. [0037] The first st,ef) in vaccine fornul ation
will typiubatange irthenariasged fer irsddatioreod efsetfanyialsnon- t unori geni ¢ t unor
cells. Frozen tunor cells may be thawed after radiation by any suitable

met hod i nciosdag a waterrhatdtiorfadeas sikeel toirbt Phbf ferided thotuot télke t he
possibility of ‘contam nating the tunor cell vials with water-borne

cont am nH-umbfighhicy tsitally abbie 20G00addsrbus alseyto beadtivatdieny vesidea Wi th
HBSS by successi Ve cycles centrifugation and. resuspension in fresh HBSS.

Var i ous Bigbt#t citiestheriisdorissed eell edspgingiomst Dlegarad kiosgs oferddation, hopyespar e
formul ations for admnistering to patients pursuant to various dosing
r egi mes, arbdricorapatiplesyith fiveerditandlvsBy active hemBalapaeldnt A prefesred dose
particularly preferred enbodi nent, 107 viable sterile colon tunor cells as
pr epar echdayrdihg tallow prerenhibdzendion i apeet K9,000pr280 S0Reamoye praferablhe abawt er
patient fromwhomthe tunor had been obtained. Three doses of, this__.
aut ol ogcli®, 0080 90anRd impssgreterably dEBI00G-20A08PAxars of grama Fadiatigy. This
injections also contain about 107 BCG orgahi sns;_ the. thi rgr i njection does
not contpiovidesan mteguatemickakisidal doserf radupgionefdhe vials Of &rozgRtyMes of a
fourth bogster injection conpri sed of the,autol ogou unor cel |l s,w thout
any. BOG CalReliak SO RBMCR Ml FIOTey BIoDHRdpd Pl frnE AEDSIR hE Prasehs rgpadts
treat rrenﬁl.e c%ﬁs \s/\’gri?g./ ﬁg&%ng?ﬂn%?%éﬁg évjfu e frozen also has the advantage of
permitting the irradiation prior to testing and release of the cells for patient
treatment. This is in contrast to methods of the ‘596 patent, which applied 20,000

rads to liquid cell suspensions just prior to patient dose formulation.

[0034] In one embodiment of the present invention, the frozen vials of
dissociated tumor cells are removed from the liquid nitrogen storage system and
placed on a 2-5 cm bed of dry ice within the irradiation container of the irradiator.
The vials are then completely covered with dry ice to fill the irradiation container.
The irradiation cycle begins and is paused every two hours, if necessary, to refill the
container with dry ice. After 200,000 rads are applied, the vials are returned to
liquid nitrogen.

[0035] Irradiation preferably takes place at one or more centralized
manufacturing centers. This eliminates the requirement for an irradiator at each

outpatient site and allows for process control by the vaccine or other sterile cell
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[0038] The sterile cell suspensions may be readily transported on cold
packs to an outpatient clinic and adm ni stered according to specific dosing
and treawo®an72eyi nes i ndi cated by the manufacturer and pamiuEsas/ o84 e
provider. EXAMPLE 1 WASHI NG OF THE COLON AND TUMOR IN SITU PRIOR TO

DI SSECTION [0039] Intravenous normal saline (unlike HBSS) is available in
500 nL flexible bags. By aseptically fitting a sterile port (for exanple a
Combi -port) into the bag, the bag is essentially transforned into a squirt
bottle. By squeezing the bag, a streamof saline may be squirted with
force angtodutesiaadfaiutdre Viavivors qndity somtroltesisngay bk gerformeddeans{io040] For
the first wash, the colon was held vertically and washed with 500 nL of

sal i ne begilensafe aniteffitavsouopacain: modkictsy Sdwiwbests @5, randoprlgiseleciedr y
experinments, the second 500 nL wash consisted _either of normal saline or 1%
Triton gaali®p conmohsamplesgaiarte praductiugleage wallttgpiceby induda sistildnacalk s

i medi ate adj acent area, This wash was al so perforned while the col on was
hel d veranugagrafionTeredetorin idertifyt frchPRENEYRE!Pzont al Iy with the area of the
colon containing the tunor being slightly elevated. Additional washes

(2-3), eachogayisi sti mehavaellfe fdrmofilatidhicat beirfornidteby diplesiredist evitthe
tunor. The run-'off from each wash was collected in a separate sterile

basi n angnass W@y RiRiicdhéits bacaurdiffeeh ifditedells caf be hensporvad) aftdr

bi oburden. Wen available, the tunors were dissociated and the cel
suspensi@mplefe q@alityaontid preseired havy bemsperdsayed) tbdhe phatruaden provi di ng
direct evidence of the efficacy of the procedure. 16 WD 03/072032

PCT/ USO3pddehb éard pidviderror otlier fnadisert dfdhe ofactine toadministérdbie paodietetota
determ nation of the bioburden was nade, that is, the nunber of

m cr oor geatieswrén nred bé tresithentuspensi on after dissociation was quantified. As
seen in figure 2, higher bioburden (expressed as colony formng units CFU

per 107 tumggs£e! | S) THRYI8PHEP YR Yabdiné Rint@lation will typically be thawing the
sterile immunogenic non-tumorigenic tumor cells. Frozen tumor cells may be
thawed after radiation by any suitable method including a water bath. A heat block
is preferred to minimize the possibility of contaminating the tumor cell vials with
water-borne contaminants. At this point, the thawed cells may be further washed
with HBSS by successive cycles cenirifugation and resuspension in fresh HBSS.
Various techniques may be selected given the teachings herein to prepare
formulations for administering to patients pursuant to various dosing regimes, for
example, those disclosed in the ‘596 patent. In a particularly preferred embodiment,
107 viable sterile colon tumor cells as prepared by the above methods are injected
intradermally into the cancer patient from whom the tumor had been obtained.
Three doses of this autologous vaccine are injected at weekly intervals. The first two
injections also contain about 107 BCG organisms; the third injection does not contain
any BCG. Not taught in the ‘596 patent is the addition of a fourth booster injection,
comprised of the autologous tumor cells without any BCG, that is administered five

or more months after the first treatment.
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suspensi ons di ssociated fromtunors that were washed by pouring HBSS/ G over
the colon and colon tunor than fromtunors squirted with saline alone or
wi t h sal iwe o3f7208bnbi nati on with Triton X-100. Cearly si mca/usa®osssd unes
used for the forceful washing procedure were greater (2000 or 2500 nli) than
the poured saline nmethod (1000 nmL) it is not possible to attribute how
much of the decrease is due to volune or nethod of application. It is,
however, clear that taken in toto, the newer forceful washing nethod
proved to be superior. [0042] The wash procedure occurs prior to

di ssectionfo@Bgice t haheawdrileiced susserisimisutiast berrebdity pramspested onveitdve fecal
material that could further contam nate the tunor during the dissection

pr ocedurgacks tto wnwhdpbigen trdipir apd hdirénistersd dearidirg to bpedfindesibg atidssect i on
prior to washing to achieve a conparative study of bioburden_in the

di ssoci atextnueitiregintesrindémbet by the manufttupeyseidgpatians caesPravader- of t he
tunor with saline alone and half with Triton X-100 in conbination with
saline or wth fewer or nore washes in situ. Consequently, it was not
possible to performa conparative BiAPIGN1t he sane patient nmaterial. The
determ nation of bioburden in the run-off from each wash provi des evidence
of the efficacy of the different wash solutions. The absol ute bi oburden

| evel s i IVNASHINEXQF THEACOLON AN ToIMOFeEN(HAU PREOTEChPISSECIION 1 | or a
varies frompatient to patient. To assess the relative effectiveness of
each wash, i oburden_val ue QY : i obur den
in wash # ib{)]%gﬁor mllpﬁgv?%%&sﬁqr%alaﬁgﬂe ali néé\ﬁ?fsgmésj gm%glag}s/ee’%rbﬁg IR%’um)r s),
t here .S ] . ' ' A o b n- of f
17 w0 oareTab e s B RERER il ST RHOR (Y Mo O e e R

met hod, [ P ' j - ' he
number oroanhe e SEELTLAR kasRme Bt o By e e e

quanti figd., A% 386 H&izfﬁegété{}ﬁrt@d wWiklg hSrice RhaRF e ohenet@ssednds col ony

formng units CFU per 107 nor cells) was observed in the cell

suspensigﬂ@ogﬁ(gﬁ%qjoq@ﬁqrﬁﬁ@maturmrs that were washed by pouring HBSS/ G over
t he

[0040] For the first wash, the colon was held vertically and washed with
500 mL of saline beginning with the top and working downwards. In preliminary
experiments, the second 500 mL wash consisted either of normal saline or 1% Triton
X-100 (in normal saline) and was directed to the tumor and its immediate adjacent
area. This wash was also performed while the colon was held vertically. The colon
was then held horizontally with the area of the colon containing the tumor being
slightly elevated. Additional washes (2-3), each consisting of 500 mL of saline, were
then directed to the tumor. The run-off from each wash was collected in a separate
sterile basin and assayed, providing an indirect measurement of the removal of
bioburden. When available, the tumors were dissociated and the cell suspension
(prior to cryopreservation) was assayed for bioburden providing direct evidence of

the efficacy of the procedure.
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colon and colon tunmor than fromtunors squirted with saline alone or with
saline in conbination with Triton X-100. Cearly since the vol unes used
for the fwomafuodmwashi ng procedure were greater (2000 or 28@SeNHs15Hhan t he
poured saline nethod (1000 nL) it is not possible to attribute how nmuch of
the decrease is due to volume or nethod of application. It is, however,
clear that taken in toto, the newer forceful washing nmethod proved to be
superior. [0042] The wash procedure occurs prior to dissection. Since the
wash step is included in the process to renove fecal material that could
further cofoegipate Fohehd evaluaton ofithd washlinsatbodj @dirpciodetdtmimation ofoul d be
i nappropriate to subdivide the tunor by dissection prior to washing to
achi eve thediolpamrdeni wes stadeytheft is, thebumden of micteorgpsisowi iattbd celd| | s.
Furthernore, it is not possible to wash half of the tunor with saljne

al one arslispahsionjafter THssogiatien10es uantifigs nAs seen W figuresd, ivighesrbiolwEdery ewer
or nore washes in situ. Consequent| it was not possible to perf rmﬁ
conpar at(evpressedigs eplonydosams waits EAU per KY itamorrﬁHS)d@%@hﬁ%%thaﬁ ce

bi oburden in the run-off_from each sh provi des. evi dence_of e efficacy
of *Che. UPEREANS ARRCiaLis) (OROASROTSSLSEE HASHE YRS BRSPLS Dot

XDt T 8 S Ut BESOOR BT Rl e 8L B L AR e

bi oburd | f. divi ded i i h

00U e e S GBS IS 58 B o SRR B, ©
i stent .d i th i i i =

e e L O

e, SRR RS AR IS e Pl g oveiane

t he case fi ve 1 f t S
oo LI OB (TR e RIS M B W Ok er eyt

and 513%vagm%l{lgtﬂdaep{dvregtt0%%@ fiogure 4). The bi oburden in the third
wash was again |ower. These data are suggestive of enhanced renoval of

bi obur den ?8042] The wash procedure occurs prior to dissection. Since the wash step
is included in the process to remove fecal material that could further contaminate
the tumor during the dissection procedure, it would be inappropriate to subdivide
the tumor by dissection prior to washing to achieve a comparative study of
bioburden in the dissociated cells. Furthermore, it is not possible to wash half of the
tumor with saline alone and half with Triton X-100 in combination with saline or
with fewer or more washes in situ. Consequently, it was not possible to perform a
comparative study on the same patient material. The determination of bioburden in
the run-off from each wash provides evidence of the efficacy of the different wash
solutions. The absolute bioburden levels in each experiment varied widely because
the amount of fecal flora varies from patient to patient. To assess the relative
effectiveness of each wash, the bioburden values of each wash was divided by the
bioburden in wash # 1 to normalize the data. When saline alone was used (5

tumors), there was a consistent decrease in the quantity of bioburden in the run-off

17



the Triton X-100. We propose to use Triton X-100 at the second wash step.
The nmajority of the bioburden that could be renpbved by washi ng, was
renoved bwotohe72082 rst t hree washes; there was little contechatSonosiby t he
fourth or fifth washes. [0043] Based upon the studi es descri bed above, we
adopted a washing procedure of forcefully squirting, rather than pouring,
the wash solutions on the colon and tunor. There is sufficient support for
the addition of the surfactant Triton X-100 to one of the wash sol utions.
Thus, the

W th 500 nl0G Joal | nEOT BT BRGHE,CE08 T Grednd A g Serrgg i ebnol uded
ith diti 500 h i th | j | .

b Rl R AR e M R L BRI FEL
t i.cal stagj th t-hql ogi . i
Phe deeptoronarbrieonRsHaReE s fuaRBlisd o ey el oBRF pleboflLRT T e
compr! SQlaRbsSAUE! ok} FEATNGuriWRU He? S6PtunlBE cil:F W8 dMRErRdIAGRE RENL! O

renove raneous non-tunor “and necrotic tilssue. e trimed tunor pleces

were f urshgéér%sé@@@fsy&qﬁ@dtf%ﬁctﬂh?dﬁ mmh§ﬁécp{55dﬁg{lﬁh B30 dMhE O

four grou processing according to the experinental design. The

ti ssue Worfind 818nasnfaRh fidin o34 SaeRd W/ sHBRSARMbYA wilh spiessib! e

anong the sanples, taking care to nake the tunor pieces in the

exper i "RehdinMiGn RS tEPHE XaD0 EEadrle sincashoskinkéeuselifer thé foreetupi eces
were added to a tube containing 40 nL of disinfectant and then treated by

shaki ng washig peddediues wiire 20€aten(2000 oa 2500 aili)ibaptiat ponradssadike methoe
trimed tunor pieces were then washed three tinmes wth HBSS and t hen
di ssoci 41@00 mTié iampt possiblettorairibute seciratchdiwae ddetesserisbe toyvolaighi ng
the tunor fragnments prior to dissociation and after conpletion of the
di ssoci arimethodaifepplishtien. Hiisduwiendrorlear that talkamrindetd, thenewenfireefuhas
sanpl ed for percent tunor cell viability, nunber of viable tunor

washing method proved to be superior.

[0042] The wash procedure occurs prior to dissection. Since the wash step
is included in the process to remove fecal material that could further contaminate
the tumor during the dissection procedure, it would be inappropriate to subdivide
the tumor by dissection prior to washing to achieve a comparative study of
bioburden in the dissociated cells. Furthermore, it is not possible to wash half of the
tumor with saline alone and half with Triton X-100 in combination with saline or
with fewer or more washes in situ. Consequently, it was not possible to perform a
comparative study on the same patient material. The determination of bioburden in
the run-off from each wash provides evidence of the efficacy of the different wash
solutions. The absolute bioburden levels in each experiment varied widely because
the amount of fecal flora varies from patient to patient. To assess the relative
effectiveness of each wash, the bioburden values of each wash was divided by the
bioburden in wash # 1 to normalize the data. When saline alone was used (5

tumors), there was a consistent decrease in the quantity of bioburden in the run-off
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cells, tunmor cell potency and bi oburden. The yield was defined as the
nunber of viable tunor cells obtained per gramof tunor that was actually
di ssoci atw0.03/0h®32 bi obur den was normalized to CFU 107 vi alvica/usasrosiscel | s,
approxi mately one dose of product. [0045] In initial experinents,
concentrations of sodium hypochlorite that were effective in reducing the
bi oburden, also significantly reduced the tunor cell vyield r relative to the
control. At the concentrations tested, Corpactin(r) reduced the bioburden
in the sanple, with a nore noderate reduction in tunor cell yi elg#rel ative
to the (figured). Thaeveragaifaemashi2 was Lpaefdde biphirdsnduesentiip vash #1

di sinfectants reduced the bioburden but, did no ender_the t r cell
suspens (1888 PéBiG e to THo6T harREeIgER g’i‘cf’]%‘rdﬁﬂt“é HYas fi{o‘t‘ﬂés Toptry %{f}ngln@range

e gﬁ-%%ﬁ%(?bﬁ%?a%%@%ﬁ%é%%@%}%ﬁ@ﬁ b A BRI Xor an
: | e - ; e
L SR B AT ST, o
ext Ie?\dgéi“'?% afiot PR LI SR Codn AT Tk bu MRS O MERRIC

. . ; ; |
20 w0 o3 7e0hIoped (LBS: BeEyebubartiy b e R SOER | SPROBHGR oY e R
active %@Fdrﬁﬁlelor@;s\/g??é‘é%?% t%%se%‘it%ﬁ%—l@@ﬁhﬂie‘s@%ﬁ& Wash(eés-Teeh Labs.,

Inc.). is study are presented in Tabl'e 1. Tunor

sanpl e n\}?&ﬁ@péflm@s%mewa@@omm el d vl bypwaSRRR0 waR TBmbiviell BYhEN i t on
X-100 an foll owed by three additional saline washés (see Exanpl'e 1). The

resul t apkstithadwdaiesnaferd rvittia@ohidbdtic by ehefdurenopfifthheagirgay. I n order
to eval uate the abifity of a disinfectant to renove bioburden, one to two

oo i ze HARSSS: bl BRHARPEGR Taciendesrihior 5 s A8 a fulher” '
chall en%%oée e gci)r%iezﬂfcll%rcé[q%ri]}ﬁné, 08P ltlll%&grmg, the wash solutions on the
colon and tumor. There is sufficient support for the addition of the surfactant Triton
X-100 to one of the wash solutions. Thus, the preferred pre-dissection processing
includes an initial wash with 500 mL of saline, followed by 500 mL of 1% Triton X-

100 and concluded with two addition (500 mL) washes with saline alone.
EXAMPLE 2

CHEMICAL DISINFECTION OF COLON TUMORS PRIOR TO ENZYMATIC
DISSOCIATION

[0044] For pathological staging purposes, the pathologist cuts the tumor to
determine the deepest margin of penetration. Consequently, the excised tumors are
comprised of several pieces of tumor tissue. The tissue was dissected to remove
extraneous non-tumor and necrotic tissue. The trimmed tumor pieces were further
subdivided to achieve homogeneity and divided into two to four groups for

processing according to the experimental design. The tissue was divided as evenly
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nodi fications to the procedure were nmade: the tunors were mnimally washed
(one 500 nL quantity) prior to pathol ogical dissection; the dissociations
wer e per fwomaad7208n t he absence of gentam cin. [0048] Treatogrtsonbsishe
trimred tunor pieces with Clorpactin(r) resulted in bioburden reductions
to alnost three orders of magnitude with only noderate |losses in cell
yield relative to the control. The control sanple for tunor 500-052- EVA
had an unusually Iow cell yield for the control, and thus aberrantly high

t  vyielcg lative to.this .control) for th i I | es.
e man AL SEOnEdbe sABRIE IESRGBRI0 EABR HAERITROE DIeres B 86, o 4% vien
used at 0.8% in tlhese studi es,. po.further reidu ion_in bioburden was
obser vecﬁxmm%? FIOLIPS ApRSan as I‘({]ﬁr’lnr?@{ a5 RS F'oﬁ&lfe IPHRES PETE° 8F19i abl e
tunor ce . t hi 0.4% .l i I .

\Q/gr lI;i ng acdﬂsﬁde%‘:f&?r’ %qeg%nlr’:%?&?gjnﬂ %Oggﬁﬂﬁ%&%ﬁéﬁéﬁ%\gﬁgﬁgﬁ %c%}%%ﬁ fec%/re s of
i oburden..j % . I wye t
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clinical use of Clorpactin(r) 1nvotves flushing the affected area wth

fresh digldhget @rhplehousof the dﬁsf&@_ci@@ibh\t?de@g N ehrRdsocitlon thetunhSr cell
di ssipated, fresh "disinfectant is applied to the area. The final studies

conpar edsiispenSiba Gessiarepledtor Periehe timeatabtiabilitgpatiniet bf fiagbdd tiindPo
Clorpactin{(r), with the normally performed single two mnute treatnment. No
advant agelisprunhawcelr peteneyn tad bisbwlleer i yigldoba dBfised apthd tvesbesdfidi es, a
single, two mnute treatnent of the tunor ﬁi eces with 0.4% C orpactin(r)
prior t oviabkgmemiratells wbéaided ipes gramtdfdnmeashat wps eateallgdlissocisged. The t he
preferred integrated, nultistep %ocess to render the tunor cells sterile.
bioburden was normalized to CFU/107 viable tumor cells, approximately one dose of

product.

[0045] In initjal experiments, concentrations of sodium hypochlorite that
were effective in reducing the bioburden, also significantly reduced the tumor cell
yield relative to the control. At the concentrations tested, Clorpactin® reduced the
bioburden in the sample, with a more moderate reduction in tumor cell yield
relative to the control. The treatment of the trimmed tumor pieces with disinfectants

reduced the bioburden but did not render the tumor cell suspension sterile.

[0046] The original intent of the disinfectant experiments was, as a single
step, to render the dissociated tumor cells sterile. The approach was changed to
consider disinfection as part of an integrated, multi-step process to render the
product sterile. The disinfection of the tumors prior to dissociation was therefore
revisited and the initial results obtained with Clorpactin® were confirmed and
extended by additional experimental study. In addition, another antiseptic

(chloroxylenol) that operates by a different biological mechanism, was also
20
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evaluated. Chloroxylenol, or PCMX, is the active ingredient of the surgical scrub,

Techni-Care® (Care-Tech Labs., Inc.).

[0047] The results of this study are presented in Table 1. Tumor sample
500-0051-KNO was washed with saline, a second wash with 1% Triton X-100 and
followed by three additional saline washes (see Example 1). The resultant
bioburden was below the limit of detection of the assay. In order to evaluate the
ability of a disinfectant to remove bioburden, one to two logs of bioburden must be
detectable in the control sample. In order to maximize the possible bioburden in the
tumors and present a greater challenge to the disinfectant, the following

" modifications to the procedure were made: the tumors were minimally washed (one
500 mL quantity) prior to pathological dissection; the dissociations were performed

in the absence of gentamicin.

[0048] Treatment of the trimmed tumor pieces with Clorpactin® resulted
in bioburden reductions to almost three orders of magnitude with only moderate
losses in cell yield relative to the control. The control sample for tumor 500-052-EVA
had an unusually low cell yield for the control, and thus aberrantly high percent
yields (relative to this control) for the experimental samples. The manufacturer’s
recommended dosage of Clorpactin® is 0.2%-0.4%. When used at 0.8% in these
studies, no further reduction in bioburden was observed; however there was a
further reduction in the yield of viable tumor cells. For this reason, 0.4%
Clorpactin® was selected as the working concentration for further study. The
occasional higher levels of bioburden in the 0.8% Clorpactin® treated samples was
probably due to the inherent difficulty in dividing the tumor pieces into equal

portions that had identical levels of bioburden. Despite little or no microbiocidal
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effect, PCMX was more cytotoxic than Clorpactin® resulting in a significantly

reduced yield.

[0049] The clinical use of Clorpactin® involves flushing the affected area
with fresh disinfectant. Thus, as the active ingredient, chlorine, is dissipated, fresh
disinfectant is applied to the area. The final studies compared two successive two
minute treatments, each with fresh 0.4% Clorpactin®, with the normally performed

single two minute treatment. No advantage for two treatments was observed.

[0050] Based on these studies, a single, two minute treatment of the tumor
pieces with 0.4% Clorpactin® prior to fragmentation and dissociation was
implemented as part of the preferred integrated, multistep process to render the

tumor cells sterile.

22



(8]
O o .- c C HH#Q.O&D.
O +~ O dures pajesn 3y Ut uspInqor

°° _°8 -z 10T}U0D a1 UL Jey) Uey Joy3ny mmm zwww P[1od uogoNpax juadiad YL,
m °ro-g £,45 01q Ou SeMm 219} IOU}IS dSTED3] PaJRNdTEd 39

DZO00M - 0 c— U0d pajeaqjun sy} ul psjosjap Uapanqoiq M SIOUWN] IS, 9
< ~ o j0@aer W FsHoaq 10 10 TP pue N3Is Ut paysem AJ[UIiUI o1 ) g
< O .m o o oo o @ Surmp unrureyusd urepIod jJou pIp p s ur v asoxxd(] s,pneroqes ‘ND-9VS
1 © v« = O Wi 0} UOYERIOOSSTP SULINp Ul d 10 UwﬁaﬁmuﬁOU Iesy / St SL %
o o) M 1O W m @mﬂnmoﬂn— arqrssod aznurxe el [OOTUIAWRIOTY; : deays Sururejuod 1e8y AogondAil ‘gs-g .

) O . _m L = o O N poolq ! L 1011 97E[[00 A18onL pmyd ‘OIA .m,
Co2" 9" 2E5s 2o yoxg AogondA1y, ‘gS1 T
Sogzob"Zcol se p100s Sem ARl T
S SESS TS 5 (J3m013 TerqomdN JO DUSPIAL ou) ({) ssed
$° 52 5Rcrl.° (w018 rerqonI) () Tred pue (1 e eeen T oue D T
© o, ~m8s O 16 66 uourear)
OO0 aocdDLLO VLl © ) 163 (+) & 1 .

t- T H—9E S W o * - auQ @unedior) %F0 000
o === W © _ = 00T] P91 (SSam) 01U 2000-00
oSS "X oL A & ) 001 16 > %
o o mnﬁ.a 5 6 — = n- S 66 06| sTueumEan 7 @Gﬁu.mﬂmﬂu %¥V0

6 O -) c oo G = 86 £9 jusuIIean}

=Y _dHZ2 B S & ®) 008g| (%66) ] 0-00-00Y
N y _, A o@e * aup gunoediop %P0 9100
xSZY =8 6ol oo ) z L6| 8T % (G5arD 101905
=z - P 2] M = [ Anxumm

K > ol uTmmm SQl o W it oot 46| 00T 56 ®uPedioD %50

SN Ia - AL se o = (%0£)  €> 86| 001 56 GodiD T0TU0D|  9V.LA-PS00-00S
‘O i = 1°2} [ > -
o - ST L S8 o OS5 %99 mwo — s 66| 00T Mm XIND %81

= =E = = U - se g
o A S .20 nil> 1> d/N unoediol) %80
° Em o 30 WM oW o5 Ik M“% £1> a/N] 29 % mﬁ%&zu %¥0|  904A-€900-009

©0d SGE 5P Bt o] W] _en| @ S am| 06 ve BCR)
000 od@i A VA €I %69) €ve|  (%0) T 73 (SsaH
6_ o L a2 @@= 25| (%69 = — o a/N| oot @unoedion %80
ol I° 8=ty S5l g 01 . omww (%€6)[ 001 %6] it s @unoedio) %y'0|  9VAH-T500-00S

© 3 I FRSH @g0)|_cary| (%ze) . 0T6€ 66| 97¢ 00 (Sgd) JonuoD
°n® Lo &Rk %Z6)] _ 068¢] (%96) 06
02 = 17 o~ Siomsa[o 6 z0e] il T =T 000°501 86| 001 XINDJ %EE 0
SIS @ - TdL C ofc 00068 —| 000 o o e 7ol 102 vo @upediopD %y0|  ONM-1S00-00S
- > 1 W W mu\,m =) =N &) = 0 67> y6| TEL 16 (SSaE) 10muo)

PRI =R o -
z2 §40dD - 21q0IzeuY Y (%) (%) yuowgear))  dureg jusned
5 = o ey $4S-VSL %)

193 _M,% %mm_ﬁ ? ssBiravs ds-VSL 9D £01/NdD)| Adousiod| PRIA|ALITIGVIA
>3 g8y E P TeeD (uonPnpaY%) 3 (51120 or N 30 uondRFuISIq I J[qel

o 2( O o ﬂu%m.u 0w © Jopmae UOHEROSSI(] O} 101 SIOUIML], O UOT

sl | (&) Y— e

L ~D 1_EI|Pﬁ|Blew|tFIIMTo ©

—_ —_ - - own m © - C
= hS8S-%2°285589
Qc+OOS .anafm

23



solutions was investigated. [0052] Antibiotics are normally used over an
extended period of tinme. The first series of experinents was designed to
eval uat e wbaseffBracy of various antibiotics over a shorPCFAS0%0F1684 peri od.
The next series of experiments exam ned the effectiveness of the

anti biotics when included in the dissociation enzyne solution. [0053]
Appropriate test m croorgani sns were incubated with the antibiotic for
varying periods of tine and at 4C or 37C. "Untreated" controls were

i ncubated with HBSS. After conpletion of the treatnment, the sanples were
assayed for bioburden by the nembEXAMPLE®ration nethod on Tryptic Soy
agar containing 5% sheep bl ood (TSA-SB) and Sabouraud's dextrose nedi um

(SAB). T : kﬁ@ﬂ\l [OSHERING DISSECECTION OF f ungi
di d not ggﬁ%&nﬁgm%ggm eni ?gl(t;ig%qmmﬂﬁs could al so support the

growt h of bacteria. [0054] Gent ) was present in all

sol uti ons eﬂ%ﬂdi ng n%%&gféﬁ?b#%%ﬂ%ﬁ% ??‘é@@dﬂ%&ﬁﬁ iRPAdiflafibhOm the dBlod ng

(with an vol u gen cryoprotective nmedium Three

ot her g oF Fo BTSN 1 OV AE2BR BT IBRH0TA trermmbre Hans ver
nly to se-

added o e collage se solution used to dissociate the tunor.

The HBSS,US&d ik @lideeiitfoReroRbds SteaRAMEd @topllitdme@d7hy) tiae aenfayrdlile for
di ssoci ation contai ned only gentam cin. The additional antibiotics used in

these ex@efdwBNGServRrie nhidiReaemsil iForxhederiehsdris) thegdffidct of Hevadditrasifn
(Levaquin(r)) (25 g/nm) and anphotericin B (1 g/m,). These concentrations
ver e debakBidtRg t6fhe dissbeibtdn earyme sohitiedand the sdditiom efrtomtherprogess

| ooki ng for cytotoxicity and antimcrobial activity. [0055] Col on tunor

pi eces wehgiotashaeginvesti88dcont ai ni ng gentamicin, trimred free of
non-tunmor or necrotic material and mnced into fragnents. The fragnents

were equal fgns3hstri bubeshiditsrt RbEGall) 38K ovEP EnleRRindedlforRid bf @BARE The Was
first series of experiments was designed to evaluate the efficacy of various
antibiotics over a short exposure period. The next series of experiments examined
the effectiveness of the antibiotics when included in the dissociation enzyme

solution.

[0053] Appropriate test microorganisms were incubated with the
antibiotic for varying periods of time and at 4°C or 37°C. “Untreated” controls were
incubated with HBSS. After completion of the treatment, the samples were assayed
for bioburden by the membrane filtration method on Tryptic Soy agar containing 5%
sheep blood (TSA-SB) and Sabouraud’s dextrose medium (SAB). The SAB medium
used in these experiments for the detection of fungi did not contain chloramphenicol

and therefore could also support the growth of bacteria.

[0054] Gentamicin (50 pg/mL) was present in all solutions including the
HBSS used to suspend the cells prior to mixing (with an equal volume) of

gentamicin-free cryoprotective medium. Three other antibiotic-antimycotic
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di ssociated in the absence of all antibiotics to reproduce the conditions
used to produce the vaccines used in earlier studies. The cells were
subsequernwbysimebed w th HBSS that was free of any gent amcaiuso3/i3164 second
set of fragments was dissociated in the presence of gentami cin. The HBSS
used to- wash the dissociated cells contained gentamcin. The third
replicate was dissociated in the presence of gentamcin and the other test
antibiotics. After conpletion of each dissociation cycle, the cells were
resuspended and washed with HBSS that contained only gentam cin. [0056]
For t hesdlutidhs fate atdedronlptoteseddgenageddNase solutionaised| th dissogiate ten

di ssociated in the presence of gentamcin or gentamcin wth other

ant i bi otimer.wWike HBSSousadctobaesidtifeciellsuspemsion ohtained by thefnermadepl eti on of
the dissociation) with the same antibiotic(s). This additiaonal incubation
was evalisaogdtiboicontrinehonly gadami¢inn Thefadditenal aatibigtisywsed in gresg32

PCT/ USO3/ 05154 [0057] Gentami cin, because of its heat stagpility 3 r oad
ant i - bagxpenimentssyers MiPene (Fropain®y (#QS’rug!géa)dfﬁWPﬁgX% e‘ﬁﬂéﬁegf% and
in wash sol utions. ntamcin is SQ.i ncluded in. the enz di sgoci ation
sol vt oe TR SrRTOIHERS bk HE/EL Hb SR ST e RESS s of
bei ng conpl enentary to ntam cin. [0058 naer obes are the predom nant
m croor %%thlﬁ %/m%eéﬁ%%esmwméﬁ?@aﬁaﬁ%ﬁmq Ot%gﬂy ed agai nst
Bact eri odes .vuh?ateit Uﬁ %ﬁd was found to be ineffectual under the aerobic
i ncubat PBHTEGRETR 26HE Yised in these experinents. Linconycin (Lincocin
hydrochl oride) (Sigma-Adrich Co.) and Pri maxi \r}gBé were then tested
agai nst t Hi0®5ahaer obEolovamanpiatestweresvashad im P gontajaigy gentasnicn,an
added incubation (i.e., 40 minutes at 37C_4C for 60 mnutes followed by an
addi t i ofrainngal friep of eenAungEE)r, neRreigIaka] aadimEceddnin Bagwents e i veness
than [|incomycin. At 4C,_ Prinmaxin(r 100 g/ L) i nduced a one | o
reduct i &rqgn;,rqyﬂtq; were equally distributed(in (o} ghree ﬂ%sks. )One re;g:l?cate of t@agmegts was

dissociated in the absence of all antibiotics to reproduce the conditions used to

produce the vaccines used in earlier studies. The cells were subsequently washed

with HBSS that was free of any gentamicin. The second set of fragments was

dissociated in the presence of gentamicin. The HBSS used to wash the dissociated

cells contained gentamicin. The third replicate was dissociated in the presence of

gentamicin and the other test antibiotics. After completion of each dissociation

cycle, the cells were resuspended and washed with HBSS that contained only

gentamicin.

[0056] For the first four tumors processed, a portion of the cell suspension
dissociated in the presence of gentamicin or gentamicin with other antibiotics was
also incubated for an additional hour (after completion of the dissociation) with the
same antibiotic(s). This additional incubation was evaluated for increased reduction

of bioburden.
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i nconycin (up to 150 g/m,) had no effect. When incubated under the
extended conditions, Primaxin(r) induced a two | og reduction while

| i nconyciwoioagmmwer a one | og reduction. [0059] Two nenbersTafSos/bms4

gui nol one cl ass of antibiotics norfloxacin (Noroxin(r) (Merck & Co.,
Inc.)) and | evofloxacin (Levaquin(r) (Ortho-MNeil)) also were eval uated.
In prelimnary experinents, norfloxacin was tested against Enterococcus
faecal is and Pseudononas aerugi nosa. Norfloxacin (12.5 to 50 g/ni,)

i ncubated for one hour at 37C was highly effective agai nst P. aeruginosa
but was i [@FFAct ual Gagbeim'mm,Evecdlmcrﬁlitsshea‘#\h’@ﬂ?ﬂi@mb@gdiaﬁﬁitbe:telﬂgecal is,
| evof |l oxacin exhibited a mnor but reproducible inhibition. 26 WO

03/ 07203pesElilJB0prdated fo eesdliring pimpe tiasspoR apssinseadesadations. action on
yeasts and nol d. Marked reduction in col onies of Candida gl bjcans were
obser vedsentemian iaplserincludedindhe engime digsrerensetpmn cAdditiongl o g/ m | ).
This effect was, however, costatic rather than oci dal ; when observed
after 8 aMipiotiGs wererthereforgsalectegen %%L?S%Pf Beirs; 'FE'FF}EB‘FPrXttOt he hi gher
concentration, ,[0061] Thus, three antibiotics/anti-mycotics, in addition to
gent am GERt ‘e sel ected based upon their different spectra of sensitive
m croorgani sns and were initially tested on |aboratory strains. |mpenem
(Pri maxi n( f[Q048Ver ck) Anaerebestané éreapaeciomiannt niabocgafismnbén Bet eoloact am
class. It conplenments gentamcin particularly for anaerobes. Levofl oxacin
(LevaquiFiégyl (RGrarttb5 MgheL) Wasitested againet Bacieriodes viulgatisand wiagseuid to
antibiotics. It conplenents both gentam cin and im penem for gram positive
aer obes .befinnffettyal uhdeniiei aenglio inabatipnsoaditons wagkis thAe eReFITAYHLS. | t s
action on yeast, which are unaffected by %ati,b' otics. é0.062], C$even unor s
vere di doveomyeim (yneasin hpdrorbioride)dpigsaerHesiga Coland Beimaxin®gpere then

east | orfeion aems dip aneere. JHOR G belOR L e bR L b CAREd Ththe

PT esenceadocIed incubation (i.e., 40 minutes at 37°C, 4°C for 60 minutes followed by an
additional 60 minutes at 37°C), Primaxin® exhibited greater effectiveness than
lincomycin. At 4°C, Primaxin® (100 pg/mL) induced a one log reduction, while
lincomycin (up to 150 pg/mL) had no effect. When incubated under the extended

conditions, Primaxin® induced a two log reduction while lincomycin induced a one

log reduction.

[0059] Two members of the quinolone class of antibiotics norfloxacin
(Noroxin® (Merck & Co., Inc.)) and levofloxacin (Levaquin® (Ortho-McNeil)) also
were evaluated. In preliminary experiments, norfloxacin was tested against

Enterococcus faecalis and Pseudomonas aeruginosa. Norfloxacin (12.5 to 50 pg/mlL)

incubated for one hour at 37°C was highly effective against P. aeruginosa but was
ineffectual against E. faecalis. When tested against E. faecalis, levofloxacin exhibited

a minor but reproducible inhibition.
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gentam cin. [0063] Four of the tunors dissociated in the presence of
gentam cin had residual bioburden. Three of the cell suspensions

( ROC- 99- wB53/0R062 99- 0038, ROC-99-0039) produced from t hesa/fSoyosisaunors in
the presence of the conplete panel of antibiotics had further, albeit

smal |, reductions in bioburden. The bioburden in the fourth tunor cell
suspensi on (ROC-99-0036 [ SAB]) was unchanged. Inexplicably, in the case of
a fifth tunor (ROC-99-0041 [TSA]), the bioburden was 27 WO 03/ 072032

PCT/ US03/ 05154 higher in the cell suspension produced in the presence of
all of the [BR60bi ot i cAmphteniein B was pelestedder a¢tieenn yensts andimold. [ 0064] As
seen in Table 3, an additional incubation with gentamcin resulted in a

mi nor f uMarked reductionin ¢olopies vl LaBdidaalbigans wrie opseyedanestay, after t hough

an 80% reduction |p CFU was, d ed_on SAB ( >99-0035), this tunor cell
suspensi EFﬁaHﬁﬁmg‘i”ggtaéW%iP%HC’é‘eé Z(?é Q @I%ﬁ/ﬁﬁc}r e ’éq%ﬁ?c"d”@srvhféﬁe‘iﬂrat ed on TSA
pl ates. A subst.ant] al ﬁf'increasejé%g Cﬁu og TSA pkat gs was al so ohserved with
tumor  cBIfCOSRESERNEE AN BEEDEE a6 nehaRseryed aftene dayR oy sl thgrevas

gent ami cj . [ he, nore detrinental than hel pful. Further

i ncubat i %ﬁl}%%?ﬂlﬁggfﬁ} %teﬁl%egﬁglﬂ%ri Cootnlcsrslgrﬁ A with the exception of

ROC-99- 0036 tested on SAB, no effect upon the bioburden. A significant
reducti on i[ROBLbbur défhusathrebsetibetios/anti-myicetisd, iy hdditiamiyl gentad@ss) The
addition of gentamcin to the dissociation enzyne and post- dissociation
process werepeleetsd based tpontheir diffeient spectradfisensiive miaaarggoimusand

bi oburden present in colon tunors. There were further reductions in

bi obur deWeranidathe ,tes%:f ORdebogpfory strainfe ImipsnemdPsspeiin®dMetskDigapr esence

iti i bi i .2 7 2 P 154
of the aggéﬁelln(%}r}glln ané’él tlét?é 8% tlth% eta ?ac\t/gn% :isg. toc?(’)mplgl-r/le%%g g(/er?tgn?icm

particularly for anaerobes. Levofloxacin (Levaquin® (Ortho-McNeil)) is a member
of the quinolone class of antibiotics. It complements both gentamicin and imipenem
for gram positive aerobes. Finally, the anti-mycotic amphotericin B was included for

its action on yeast, which are unaffected by antibiotics.

[0062] Seven tumors were dissociated by the regimen described above. As
seen in Table 2, in all instances, the microbial bioburden was reduced, as detected by
at least one of the test media, when the tumors were dissociated in the presence of

gentamicin.

[0063] Four of the tumors dissociated in the presence of gentamicin had
residual bioburden. Three of the cell suspensions (ROC-99-0035, ROC-99-0038,
ROC-99-0039) produced from these four tumors in the presence of the complete
panel of antibiotics had further, albeit small, reductions in bioburden. The
bioburden in the fourth tumor cell suspension (ROC-99-0036 [SAB]) was unchanged.
Inexplicably, in the case of a fifth tumor (ROC-99-0041 [TSA)), the bioburden was
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Table 2 Effect of Antibiotics During Enzymati c Di ssoci ation Bi oburden

(CFU 107 Cells) and Percent Reduction of Bi oburden Tunor | D Medi um No

Anti bi otiwe o@ertoazi cin Only All Antibiotics ROC 99-0035 PEAUKND0N54L03 5 9
(>_99% 9 (>_99%9 SAB 6.0 x 102 90 (85% 36 (94% ROC-99-0036 TSA 5.0 x
103 < 10 (>_99) < 10 (?99) SAB 1.7 x 103 2.4 x 102 (86% 2.0 x 102 (88%
ROC- 99- 0037 TSA 30 6 (> 80% 6 (> 80% SAB 45 6 (> 87% 5 6 (>87%
ROC-99-0038 TSA 5.4 x 102 1.4 x 102 (74% 23 (8% SAB 61 1.1 x 102 (0% 56
(929%9 TSA > 3.5 x 104 1.2 x 104 (>.66% 3.0 x 103 (> 91% ROC-99-0039 SAB
>3.5 x 1fighdr & the1oH s(rsp&@sion pHrdducetiia the P¥psenROGE a0 -of BdarftiAoticOthantifi2
<12(>880A) < 12 é>88% SAB <9 524 < 12 TSA 1.6 x 103 <_20 (>_98% 5.1 x
102 ( 68%he pPrE®ErEe 0O gantagaginalong. 103 <_20 (>98% < 18 (>98% 29 WO

03/ 072032 PCT/ US03/ 05154 >~ 0 44 44 -C~ Op A VI cc) VINVI VI ¢' ono

[0064] As seen in Table 3, an additional incubation with gentamicin
resulted in a minor further reduction in bioburden in two tumor preparations.
Although an 80% reduction in CFU was detected on SAB (ROC-99-0035), this tumor
cell suspension had greater than a three-fold increase in CFU when plated on TSA
plates. A substantial increase in CFU on TSA plates was also observed with tumor
cell suspension ROC-99-0036. Thus, a further incubation with gentamicin alone
appears to be more detrimental than helpful. Further incubation with all of the
antibiotics had, with the exception of ROC-99-0036 tested on SAB, no effect upon the
bioburden. A significant reduction in bioburden was observed with this single

sample.

[0065] The addition of gentamicin to the dissociation enzyme and post-
dissociation process solutions results in a consistent reduction in endogenous
bioburden present in colon tumors. There were further reductions in bioburden in
some, but not all, of the tumors dissociated in the presence of the additional

antibiotics.

28



4.1 ON En Oo

cqg C4 L, cu

d) 0O-Cywowis/oes52 VI N VI vi

a~ a, a, rn

rnrn O ONIb Ib

OO0 cu H-HcnH-H~-

ucooO

r-

Qpc xuVimVoWr-N QN N 000 JA OO0 d+ NON OO
,--+ COr-4 ~ 1000 00 7poU0OO0OCc Upri

r4 4 co X X X

COo @AT/uS0801450

cri

Table 2 Effect of Antibiotics During Enzymatic Dissociation
Bioburden (CFU/107 Cells) and Percent Reduction of
. Bioburden

Tumor ID Medium | o Antibiotics | Gentamicin Only | All Antibiotics
ROC-99-0035 TSA 1.0 x 103 <9 (299%) <9 (299%)

SAB 6.0 x 102 90 (85%) 36 (94%)

TSA 5.0 x 103 <10 (299) <10 (>99)
ROC-99-0036 SAB 1.7 x 103 2.4x 102 (86%) 20x102 (88%)

TSA 30 <6 (280%) <6 (280%)
ROC-99-0037 SAB 45 <6 (287%) <6 (>87%)

TSA 5.4 x 102 1.4 x 102 (74%) 23 (8%)
ROC-99-0038 SAB 61 1.1 x 102 (0%) 56 (92%)

TSA >3.5 x 104 12x 104 (266%) |3.0x103 (291%)
ROC-99-0039 SAB >3.5x 104 1.8x 104 (>49%) |4.1x103 >88%)

TSA 1.0 x 102 <12 (288%) <12 (>88%)
ROC-99-0040 SAB <9 <24 <12

TSA 1.6 x 103 <20 (298%) 5.1x 102 (68%)
ROC-99-0041 SAB 1.1 x 103 <20 (>98%) <18 (>98%)
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30 WO 03/072032 PCT/ US03/ 05154 EXAMPLE 4 | RRADI ATI ON OF DI SSOCI ATED TUMOR

CELLS [0066] To assess the feasibility of

i ncreasing the radiation dose,

vi al s of wormgomoeser ved di ssoci ated tunor cells were irra®CatEsds/ofisd e
frozen (on dry ice) to a dose of 20,000 rads (approxinmately one hour) or

200, 000 rads (approximately 10 hours).

The cells were returned to liquid

ni trogen stfomage agspy] ng-] The vials were then quick thawed and the
cell s were|agsgyr viapi|lityf potency; and, depending upon the
previ ously |t dstled bi irden, | sterility, bioburden or both. No differences
in viabilitly oré ﬁ per el opslerved between the cells irradi ated at
different nadi g ses [dath hot shown). [0067] As may be seen from
Tabl e 4, wi|th g.& D bt o, |t bi oburden was significantly reduced
fol I owi ng i|r r|dizat i it | 200} 0POj rads. OF the five tunmors that were
tested, thiegdy lered pt | e by the higher dose of irradiation. The
ot her two fjume|E @g maf k reduction in bioburden. Inexplicably, one
sanpl e ( patji e%ig 1 O0LRY| i di ated for 200,000 rads had a hi gher
bi obur den ([40<|€F 2R | vihe| | e that had received 20,000 rads (8 CFU);
by contrast|,z ber ol fof opi es of anaerobic bacteria was dramatically
| ower (<_ 2.30E) DO/ 0PO| r than at 20,000 rads (168 CFU). [0068]
AIthougkg_l M SIS e ies haye nonstrated that no discernible
dlfferen-“f:e“grgt% ential | b ogi cal characteristics exist between cells
exposed’ e & 1(i\lat oh es and processed by the nultistep process,
to config{mta*i&a $@psed| the| ef fect upon the imunogenicity of the
i rradi aged (gla.ﬁ' b.gul neal p| g hepat ocarci nonma nodel that served as
the fou atigcg% Pralaiblg| es (Exanple 5). The interimresults of a
bi oequi I dride s VISP |fdV®Bre provided in Exanple 6. 31
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EXAMPLE 4
IRRADIATION OF DISSOCIATED TUMOR CELLS

[0066] To assess the feasibility of increasing the radiation dose, vials of
cryopreserved dissociated tumor cells were irradiated while frozen (on dry ice) to a
dose of 20,000 rads (approximately one hour) or 200,000 rads (approximately 10
hours). The cells were returned to liquid nitrogen storage until assaying. The vials
were then quick thawed and the cells were assayed for viability; potency; and,
depending upon the previously tested bioburden, sterility, bioburden or both. No
differences in viability or potency were observed between the cells irradiated at

different radiation doses (data not shown).

[0067] As may be seen from Table 4, with one exception, the bioburden
was significantly reduced following irradiation at 200,000 rads. Of the five tumors
that were tested, three were rendered sterile by the higher dose of irradiation. The
other two tumors showed a marked reduction in bioburden. Inexplicably, one
sample (patient ROC-00-0013) irradiated for 200,000 rads had a higher bioburden (40
CFU) than the sample that had received 20,000 rads (8 CFU); by contrast, the
number of colonies of anaerobic bacteria was dramatically lower (< 2 CFU) at

200,000 rads than at 20,000 rads (168 CFU).

[0068] Although in vitro studies have demonstrated that no discernible
differences in the essential biological characteristics exist between cells exposed to
the two radiation doses and progcessed by the multistep process, to confirm this we
assessed the effect upon the immunogenicity of the irradiated cells in the guinea pig
hepatocarcinoma model that served as the foundation for clinical studies (Example
5). The interim results of a bioequivalence phase I-II study are provided in Example

6.
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EFFI CACY Wb o/oB320 VACCI NE CELLS PREPARED BY THE STERI LEPCONGON/#HE64 )
PROCESS | NVENTI ON TO PROTECT GUI NEA PIGS FROM A TUMOR CELL CHALLENGE

[ 0069] The purpose of this study was to determ ne whether the preferred
process designed to render human col on tunor vaccines sterile results in
an efficacious product. This experinment presents the methods and the
results of a study deS|gned to evaluate the effect of the sterilization

process of tIL'c present et on the ability of the dissociated,
irradiated|celLl s{to proteﬁt bu nea1 pigs froma fatal dose of transpl ant ed
L-10 cells. I® cpntriast |t §he |hjstorical nmethod of tunor cell
preparatioql, bhe| i npraved |phocess| ijncl uded washing tunors with 1% Triton
X- 100, di si nf‘gaE ng tqenﬁv th|0| 4P orpactin(r), performng the enzymatic
di ssoci ati on Eha;he priesenc e2de nti biotics/anti-nycotic drugs
(gent am ci n, BT Qtﬁ s urntdr), and anphotericin B), and irradiation
wi t h 200, 000|gads.| The inxagbt o] tthe process changes upon vaccine
efficacy wWagsassessed i{n|the|sane guinea pig active-specific i munot herapy
nodel that f\Téfs usied flor| alll of |the| pre-clinical studies that resulted in
t he devel opg® of | the OrCﬂbVRXr product. [0070] Two types of test
mat eri al s vl &° generjatjed tlo Bm ofmthis
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study: ascites cells and solid tunors. The ascites cells were used to
generate solid tunors for the conparative inmunization study. The ascites
cell s werwoaBmmoased to challenge the i muni zed ani mal s. pBalusd3/ousDrs were
produced by intranuscular injection of Line 10 (L-10) ascites cells. The
resulta nt solid tunors were excised, processed and di ssoci ated by either
the original or inproved sterile manufacturing process. The cells were
then cryopreserved by controlled rate freezing. The cells were irradiated
wi th either 20,000 or 200, 000 rads m igr ain 33 WO 03/072032

PCT/ US03/ 05154 2 guinea pigs (fi VEX BLERd five femal e) were inmmunized

tw ce (on avveekl Si S the i ntrader
fol [ow ng: BEFIGAS ydeiﬁ%ag Caile hrl R@’«”EEDWP&}E@ %é%@a
20, 000 rdayca@&’m SRACHSSHIN ‘{ﬁ/
sterile nethod, irradiated i¥M E@H@@Hlﬁ@l& adni xed with BCG or 3.
BCG al one. [0071] Three weeks after conpletion of the imunization reginen,
the aninmals were challenged intradermally with 107 non-irradiated L-10
ascites cel [6069]Thi s fThgpiypbsenafithipestiidy dessctovdesesninecybethentlor der to nore
fully challenge the animals' anti-tunor responses and thereby denonstrate
any di f f eyreferesi pedcesedesighed towendet hodsrofolon teinoe vecedpes stetitrrestiie nodul e
di aneter at each chal |l enge |nj ection site Was neasured and tunor
progr essmranvﬁﬁcmgxmmcjty thesp@eningryt prmem&twgﬂmsan e readée
animal s treated wth BCG had nodul es that neasured 20 mm i n_ di aneter.
These aniofal ssudpdesigneddnievatnate thagifast of the sterilization prgces turmors had
definitively progressed or £ess here re four an mal s ose tunor
pr ogr essiRFRFITEGREGRHGHURAR ﬂé@]%‘i"s‘&é ;;ﬁ%%‘éatﬁ 1111'@ atgdice IBE%BF%EF unti |
day 28. [g%%g plpélslfroxiig atal olsge(l)lf%ratnrs]g{ante&ﬁ fO ce n 'E8 orvt\‘!raspc to%;e al one
historical method of tumor cell preparation, the improved process included
washing tumors with 1% Triton X-100, disinfecting them with 0.4% Clorpactin®,
performing the enzymatic dissociation in the presence of antibiotics/anti-mycotic
drugs (gentamicin, Primaxin®, Levaquin®, and amphotericin B), and irradiation
with 200,000 rads. The impact of these process changes upon vaccine efficacy
was assessed in the same guinea pig active-specific immunotherapy model that

was used for all of the pre-clinical studies that resulted in the development of the

OncoVAX® product.

[0070] Two types of test materials were generated to perform this
study: ascites cells and solid tumors. The ascites cells were used to generate solid
tumors for the comparative immunization study. The ascites cells were also used
to challenge the immunized animals. Solid tumors were produced by
intramuscular injection of Line 10 (L-10) ascites cells. The resultant solid tumors
were excised, processed and dissociated by either the original or improved sterile
manufacturing process. The cells were then cryopreserved by controlled rate

freezing. The cells were irradiated with either 20,000 or 200,000 rads. Ten strain
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devel oped tunors that progressed unabated. Tunors progressed in one of ten
animal s previously immunized with cells produced and irradi ated accordi ng
to both wbasoriogt nal and i nproved net hods. Thus, the inpPeTaAk0z0a64 | e
production nethod did not affect the ability of the vaccine cells to
confer protection from tunor challenge and hence did not adversely affect
the i nmunogenicity of the L- 10 gui nea pig hepatocarci nona cells. Based
upon these results, it is our conclusion that the new sterile process
designed to render human col on_tunors 34 WO 03/ Q7%2f832' PCT/ US03/.05154
sterile vagulmsam@waélerﬁiﬁ] fireuferaple) were rnpiHEzed Evics (PRE WERICY nes

manuf actuyred, by the original OncoVAX(r r ss. [0073] Two L-10 tunor
cel | prea%ﬂswm’ﬁgem%d PYte v MJEF?@?OW ‘s study: ascites cells

and solid tunors. The ascites cells were used to generate solid tunors for
vacci nation and to challenge the i munized animals with a tunor burden.
Solid tunors wer Eefs paodecedlyy the erigingt mhethodnjreadipted withL- 10 ascites
cells. The sol i d20,060radswendagmixestweih Bad, df ssoci ated by either the
original or revised manufacturing process. The cells were irradiated with
ei ther 20, 00@.0Cel6@roGacachly thd BF sl sterile raeitiode rradiatesl withe t hawed and
washed. Three guRo@aOprads ardladwétes] with)BWer er i nocul at ed by the
intraperitoneal route with 5 x 106 cells. In addition, four guinea pigs
(4-9 weeks ol ). B€I®alomjeect ed subcut aneously with L- 10 cells (5 x 106
cells/site, 4 sites/animal). Animals were injected by the subcutaneous
route to generate solid tunors for processing as it was believed that the

tunors woul ?0@7 oW | ocaiilye Webks éﬁ&ﬁg&ﬁ%m@f%ﬁ@%ﬁﬂni&%m ROt &ld ¥

acconpani es I nt ramuscul ar tunors. Furthernore, it was conjectured that

fewer  anifilats Wekd ehdlferlpREUhfrEdetRallf QIRCTY iR -RtaihiedyL-q0 abeitarcells.equi r ed
for these studies. Unexpectedly, the aninmals that were subcutaneously

i nj ect ed Thik highlyramdigtdnic deselvap edlegted ih drdef fousbanfulineidlengeth¢ oneal
ascites rather than
animals’ anti-tumor responses and thereby demonstrate any differences between
the two methods of vaccine preparation. The nodule diameter at each challenge
injection site was measured and tumor progression was consequently
determined. At 22 days after challenge, the animals treated with BCG had
nodules that measured 20 mm in diameter. These animals were euthanized,
together with all animals whose tumors had definitively progressed or regressed.

There were four animals whose tumor progression/regression was equivocal.

These animals were observed until day 28.

[0072] All of the animals that were immunized with BCG alone
developed tumors that progressed unabated. Tumors progressed in one of ten
animals previously immunized with cells produced and irradiated according to
both the original and improved methods. Thus, the improved sterile production
method did not affect the ability of the vaccine cells to confer protection from
tumor challenge and hence did not adversely affect the immunogenicity of the L-
10 guinea pig hepatocarcinoma cells. Based upon these results, it is our

conclusion that the new sterile process designed to render human colon tumors
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| ocal i zed tunors. These animal s were subsequently euthanized w thout any
tunor material being obtained. Ten days later, the animals that had been

i nocul at eaolwg/ordes2 i ntr aperi toneal route were euthani zed, g/ wssHies fluid
was harvested and the cells were cryopreserved by controlled rate
freezing. These freshly cryopreserved ascites cells were stored for future
use to generate solid tunors for vaccine processing as well as for the
tunmor chal | enge phase of the studies 35 WD 03/072032 PCT/ US03/ 05154

[0075] Since the injection by the subcutaneous route was not sati sfgct ory
for the mptediecviloprasfuceciaicdines tmtaré as efficacions ap tle Baedings mapgiacture
intranuscul ar route was used. L-10 cells were thawed and washed. Thirteen
gui nea pilysthweoniging] Serce AX® papeeseul arly, with 5 x 106 L-10 cells, in each
thigh. Seventeen days later, the animals were euthanized. Ei ghteen tunors

from9 ani pghszere gxeh sel tunRbrddelMstephiatide wergnaedfonte cdirskredht ed by
the originall procedure and eight tunors fromfour animls were excised

(63.5 gr oy staf: adkissaeilahad soyidithmorewThe estites cetls nade used TG Feriérate

original procedure was as follows: [0077] Each tumor was washed in situ

wi t h f ourscliet tidmelsdog eacahatict end ke chatengle thaliinmeuniZee apahalsevilhg squirted

forcefully with a 25-nml, pipette. The tunors were then excised, weighed

and t r anspendebutdent Selidumensnoeregsivdgced hpdnaamugcilar MBeiaoel illi ng

gentamcin (50 g/nmL) (HBSS/G). The tunors were then processed by the

ori gi nal gcttesedlsusde sadidwaorsevereeprpsessed aad disspdated yeiligadae | 11 st udy.

The tunmors were rinsed with three changes _of SS/G and, . trj d.free of

non- t unorozgidahetrestisesd mansfacinring proeashod Ngicele Wefe %réad%aFe&B diheting

rinsed again with three changes of HBSS/ G The tunor fragnents were

wei ghed a#b0QLey RYQY %a6lst hree cycl es of enzymatic dissociation in the

absence of all antibiotics. None of the process solutions used after the
[0074] L-10 ascites cells were thawed and washed. Three guinea pigs

(4 weeks old) were inoculated by the intraperitoneal route with 5 x 10° cells. In
addition, four guinea pigs (4-9 weeks old) were injected subcutaneously with L-
10 cells (5 x 106 cells/site, 4 sites/animal). Animals were injected by the
subcutaneous route to generate solid tumors for processing as it was believed
that the tumors would grow locally with less of the discomfort that potentially
accompanies intramuscular tumors. Furthermore, it was conjectured that fewer
animals would be required to produce the quantity of tumors required for these
studies. Unexpectedly, the animals that were subcutaneously injected with
tumor cells developed pleural effusions and/or peritoneal ascites rather than
localized tumors. These animals were subsequently euthanized without any
tumor material being obtained. Ten days later, the animals that had been
inoculated by the intraperitoneal route were euthanized, the ascites fluid was
harvested and the cells were cryopreserved by controlled rate freezing. These
freshly cryopreserved ascites cells were stored for future use to generate solid
tumors for vaccine processing as well as for the tumor challenge phase of the

studies
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di ssoci ation step contai ned any gentamcin. The resulting cell viability
was 96% and 90 vials at 1.2 x 107 cells/vial were obtained. The

di ssoci atwo ogomos2 cel | s were then cryopreserved. [0078] TPha/yso®bédass ed new
procedure was as follows: [0079] Each tunor was washed four tines in situ,
each with 10 nL of fluid dispensed forcefully wwth a 25-nL pipette. The
first, third and fourth washes consisted of sterile normal saline. The
second wash consisted of sterile 36 WD 03/072032 PCT/ US03/ 05154 1% Triton
X-100 prepared in nornmal sali.ne. ,Th%t nors were then excised, weighed and
transport ed [087bhe t umincethsdaiestiag Vé:géls'é giteneouipsde wastd  tunors were
then processed by the revised, sterile nethod. The.tunors were., rinsed with
three cha%@ga‘ﬁ?’ shesprpduetiq lﬂ%@%qﬂﬁﬂgfmpr%ﬁ?asmﬁ'e@leoti c

ial.. Th i ped i ital.
200" v TGP At s Lo Sb RhE hesb e Bathd, TR
i nut t. t tyre.and th i nsed s the f . HBSS/ G
%2“; ﬁzmr Bliea ik’ FEPEnThelrd sambnfghy RAGUEN i LOORRIE IAMER eRen P
. 1 . _ eetl s
onzyne. i St S AT Bfer ad MOV E 8 flanEARY Biphfcotl BRRAL B Th

cevaqul n( Linfld wUHRIRESEN fidfalRyciliP109.8 BYib i Alssotia @A by tke dfagindfi6 and

50 vials e vi al ®wer e obt al n The ce wer e

cryopres egif&%w&@%&h@h&ﬂ% ehdnY EShSarin 16 Webe BRESed (B35 fianafiaaied. Cel | s
obtained by the original dissociation process were irradiated with 20,000

rads. Cel H{%S@élbﬁidr[%dthéjﬂe‘m@fbrﬂ@ﬂé}ﬁgddi ssoci ation process were irradiated
with 200,000 rads. ‘After irradiation, red identification |liners were

' ted int f vials that irradiated with 200,000 rads.
Viars i rracilQ0Z8Twi b B oBereLaGaPEs Wae s BVE Vel ow i denti i catt on

cap liners. [0081] As the Line 10 hepatocarcinoma cells are syngeneic with
Sewal | - [0077] Each tumor was washed in situ with four 10-mL changes of

sterile normal saline. The saline was squirted forcefully with a 25-mL pipette.
The tumors were then excised, weighed and transported to the tumor-processing
laboratory in HBSS containing gentamicin (50 ug/mL) (HBSS/G). The tumors
were then processed by the original process used to produce the vaccines used in
the phase III study. The tumors were rinsed with three changes of HBSS/G and
trimmed free of non-tumor and necrotic material. The tumor pieces were
fragmented and rinsed again with three changes of HBS5/G. The tumor
fragments were weighed and subjected to three cycles of enzymatic dissociation
in the absence of all antibiotics. None of the process solutions used after the
dissociation step contained any gentamicin. The resulting cell viability was 96%
and 90 vials at 1.2 x 107 cells/vial were obtained. The dissociated tumor cells were

then cryopreserved.

[0078] The preferred new procedure was as follows:
[0079] Each tumor was washed four times in situ, each with 10 mL of

fluid dispensed forcefully with a 25-mL pipette. The first, third and fourth

washes consisted of sterile normal saline. The second wash consisted of sterile
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Wight strain 2 guinea pigs, all of the test animals were of this strain.
Each guinea pig received its first immnization (0.2 nL) adm ni stered

i nt rader mablog/o7above and behind the right axillary area. BaghiSgs/aups was
conprised of 10 animals (5 females and 5 males). Animals in group C were
injected with cells produced by the original nmethod, irradiated with
20,000 rads and adm xed with BCG (1 x 10' CFU). Goup E animals were
injected with cells produced by the new nethod, irradiated with 200, 000

d d i xed _ w th BCG X 107 CFU). i Ty, th i j i
Lads and Lt T RC 3 0T CE e LI, L0 B neg 0 I o oup
¢ dare atera he Lndveal] eny g cach vACEL RO B MARGESRILd (10
SRR T A RS R TR T s R S

e e v o ik (RGP Plgks dR¥BdSNECa il A M RlmBRARACT | e

iy ;
second vaceifalion si neasu | aneters th a calibrated

cal i per g%?éﬁc ﬁ)afgx&%oé’[ﬁel foh %H_thgg)r]ﬁﬁ.bﬁlﬁeﬁé@f@até@%ﬂ gRogsttMshhi abl e,

non-irra s obtain romascites tunors. .The chal |l enge

i njectio Tht/%0 11&';(1\\/1?%@&10.4%%1?5&&ﬁ®t(13§e?@6@ RnbfRHNiARe) R tARImMRStes

conpri se 07 non-irradi ated lls (in 0.2 nL) adm nistered

i ntrader nglloym fe@iperah@ershd defiirindeliavith dhifeatdhangas of HBSSAhalhe geor
injection site was neasured (two dianeters) with a calibrated caliper
(Tabl e 6)piet&ORdle thea feagmented] gasadtlacobisessveithddBSSy/G, oveighed, ainidt y and
nor i bundi%y. Following the injection with non-irradiated tunor cells, the
chal | engesibj¢cted twthree cpeleswf enzyenatic dibsotinfice. Waekhyyhiewissdcatener s), with
a calibrated caliper. The Bonferroni Test (one-way Anal ysis of Variance
[ ANOVA] ) solason seutaimedegentanticing Reinsodn®sLéevaduin®pmid amahoterisin Bny'he
differences in the )

resulting cell viability was 94% and 50 vials at 1.2 x 107 cells/vial were obtained.

The cells were cryopreserved.

[0080] The frozen vials of cells were then irradiated. Cells obtained by
the original dissociation process were irradiated with 20,000 rads. Cells obtained
by the revised dissociation process were irradiated with 200,000 rads. After
irradiation, red identification liners were inserted into the caps of vials that were
irradiated with 200,000 rads. Vials irradiated with 20,000 rads were fitted with

yellow identification cap liners.

[0081] As the Line 10 hepatocarcinoma cells are syngeneic with Sewall-
Wright strain 2 guinea pigs, all of the test animals were of this strain. Each
guinea pig received its first immunization (0.2 mL) administered intradermally
above and behind the right axillary area. Each group was comprised of 10
animals (5 females and 5 males). Animals in group C were injected with cells
produced by the original method, irradiated with 20,000 rads and admixed with
BCG (1 x 107 CFU). Group E animals were injected with cells produced by the
new method, irradiated with 200,000 rads and admixed with BCG (1 x 107 CFU).

Finally, the guinea pigs in group F were injected with BCG (1x10” CFU) alone.
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treatment groups. [0085] As seen in Table 5, no significant differences
were observed in the magnitude of induration neasured six days after each
i muni zatwormizob2 t he vari ous preparations of cells adm Ped/us3/s1BCG or
wi th BCG al one. By contrast, the aninmals that had been vaccinated with
tunmor cells adm xed with BCG had significantly greater responses to the
chal l enge injection of non-irradiated tunor cells (induration neasured 48
hours later) than did the animls vaccinated with BCG al one (Table 6).
This indication_of the devel opment of celluylar imunity to, .38 WO 03/072032
PCT/ US03/ 93 sy latge tha isuasionatgash gaeqratien S%%V%aﬁén?%'ﬂlée%{mtfﬁ"é’ ani mal s
challenged wth tumor cells (Table 6, FLgure 1). Al of the ten aninmals

t hat had ‘%@E?‘?t?ﬁjg@’d a4 Cafiprat ah%ﬁrc(ﬁ@blf%oup F) devel oped tunprs that

progressed unabated during the three week observation period; none were
abl e to rej ¢0082he chalHeangdaes pigsreceivkd the SWrendrieasunézation which wias er
chal  enge injection, the average dianmeter of the tunors in animals in
group F (i@nfcaitofthé fi2§ imnh)mivesiosi githfthe axedpfiondhgbit wamadministesediul es i n
the vaccine-treated groups. The average tunor size in animals in_this
group wasaladwoarsl betihiddhaiefy akidlage arash £ix daps tateie the Hdigalps @psachen
measured on days 11 and 18. One of ten guinea pigs vacci nated w th BCG
adni xed wihetsesbndhzpcinaiior sitesswas seseERGAN By ordiameiers) Wi %)F%}ytkmgé%e nd
irradiated wth (20,000 rads) (group C) or L-10 cells dissociated by the
new met hoerlied (Takleddi at ed with (200, 000 rads) (group E) had a progressing
tunor. The other nine aninmals in each of these two groups were able to
rej ect the ghefspnge ofll bPihe Mmadls vade ahalterigedorithetidlsle, Won-itagdidazed,t he
average dianeters of nodules at the challenge site were 1.3 mm (4. 1m) and
3.6 nm ( B-10 deti} obeingd 6nreps askitmsdumorsr Ehpeballeredeyinjethion was §iyenrde in
tunor size was not significant; furthernore, no significant differences
bet ween gdawpaft@ thedeondimnobseatiauand wasecosypiased ofvex 1pbnen-itradiatedy 22,
t he study had net one of the protocol criteria for termnation

cells (in 0.2 mL) administered intradermally. Forty hours later, the induration at

the challenge injection site was measured (two diameters) with a calibrated

caliper (Table 6).

[0084] The guinea pigs were observed daily for mortality and
moribundity. Following the injection with non-irradiated tumor cells, the
challenge injection sites were measured, twice weekly (two diameters), with a
calibrated caliper. The Bonferroni Test (one-way Analysis of Variance [ANOVA])
was used to evaluate the statistical significance of any differences in the

treatment groups.

[0085] As seen in Table 5, no significant differences were observed in
the magnitude of induration measured six days after each immunization with the
various preparations of cells admixed with BCG or with BCG alone. By contrast,
the animals that had been vaccinated with tumor cells admixed with BCG had
sigrﬁficantly greater responses to the challenge injection of non-irradiated tumor
cells (induration measured 48 hours later) than did the animals vaccinated with

BCG alone (Table 6). This indication of the development of cellular immunity to
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(when tunors reached 2 cmin dianeter). At this point, the fate of the
tunors in all of the animals, but two, could be unequivocal ly determ ned
and t he mapeBior2032 of the ani mal s were eut hani zed. The twoPgWmiusexojasgys i n
guestion (group E #684, #689) had tunors that were either static or that
were regressing very slowly. These aninmals were observed until day 28 (the
second protocol criterion for study termnation). On day 25, the tunor
that had been regressing very slowy (aninmal #689) had di sappeared
entirely; the other animal's (#684) tunor continued to be arrested and
non- pr ogr ésstumgor Wibnwvaxboinesehitdry dhaeyfa8of thh enimaisrchaHanged witEsdddr had

al so been rejected conpletely. 39 WO 03/072032 PCT/ US03/ 05154 t£30086] The
ani mal s i pellsh{Tabkt @ digwesr B. chlldfdheteh snintala thrtdladdeeen ivfectadatyith BCG
non-irradiated L-10 cells to detect potenti al I% smal|l differences in the

i munogenploney(geiup Fpdeeleped temorsthahprogiegsedaudaladed desmgsthedhrege was not

included in this study, historically, when 106 L-10 cells were 1 nj ect ed
i nt r ader mieel qbseryatigNRETIAG; FoRe veygi At tprejrct tapohadtengrdumeoreglly’ died in

O o S Tt iR s Lol LR S |
e L R BhRS AT S T 0L Sl BT Ll o5
0o e A 6l i b PR, 5 S EBIOT: LGREGAL
R R A

T 100 SR MRSy OSBRI IR

identity aagiRQf fHGYeitaVR10 Refd d%%di@teﬁ%%&%iﬂ@f %ﬂﬁWd At&da Ry

di fferences between cells obtained by the nufacturi ng processes, it

i's the i MuAO@OM00irhils)Aoréls CYas T-1@caB dissdd@bd by thB®iew method and
irradiated with (200,000 rads) (group E) had a progressing tumor. The other nine
animals in each of these two groups were able to reject the challenge of 107
non-irradiated tumor cells. At day 22, the average diameters of nodules at the
challenge site were 1.3 mm (+4.1mm) and 3.6 mm (£ 6.1 mm) for groups C and E,
respectively. This difference in tumor size was not significant; furthermore, no
significant differences between groups C and E were observed at the other time
points. On day 22, the study had met one of the protocol criteria for termination
(when tumors reached 2 cm in diameter). At this point, the fate of the tumors in
all of the animals, but two, could be unequivocally determined and the majority
of the animals were euthanized. The two guinea pigs in question (group E #684,
#689) had tumors that were either static or that were regressing very slowly.
These animals were observed until day 28 (the second protocol criterion for study
termination). On day 25, the tumor that had been regressing very slowly (animal
#689) had disappeafed entirely; the other animal’s (#684) tumor continued to be
arrested and non-progressing. When examined on day 28, the tumor (animal

E#684) had also been rejected completely.
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critical criterion for efficacy. As determ ned by the protection froma
hi gh dose of L-10 tumor cells, there were no differences in the
| mmunogerwoimsy7mB2 L- 10 cells isolated and treated by eit Irem/ushgosisd gi nal
or inproved sterilization processes. |Inasnuch as the L-10 hepatocarcinona-
Strain 2 guinea pig nodel was the pre-clinical foundation for the clinical
application of OncoVAX(r), it is our conclusion that human col on tunors
processed by the new nethod will be equally efficacious. 40 WO 03/ 072032
PCT/ US03/ 05154 N Ln ~n il1) in NNNN to 'd+|l'" :t toutoif) dt m ai H
HHHHHHO0086]H w Fhe anang)s in this shidy Weke tiallengidositha higheloseof N CI O d+
inH HHHHHHHHHHH CJ) 00 00 00 00 00 00 00 moll a,\ O .N c
cn C, Uwidble non-irgadigted L-10 cells to detect potentially small differences in the

immunogenicity of the vaccine cells. Although a dose response curve was not

included in this study, historically, when 106 L-10 cells were injected

intradermally into naive strain 2 guinea pigs 100% of the animals died in 60-90

days because of metastases to vital organs. In this study, the challenge dose was

10-fold higher. Regardless of the process used, all of the L-10 vaccines conferred

statistically significant protection, as compared to BCG alone, against a

subsequent tumor cell challenge. No differences were observed in tumor

progression in animals treated with vaccines produced by either the original

(group C) or revised (group E) procedures.

[0087] In summary, the original manufacturing process was modified
at several steps to reduce the concentration of enteric microorganisms
endogenous to colon tumors and therefore render the autologous vaccines sterile.

While in vitro studies (such as viability, identity and potency) have their value

and have not demonstrated any differences between cells obtained by the two
manufacturing processes, it is the immunogenicity of the vaccine cells that is the
critical criterion for efficacy. As determined by the protection from a high dose of
L-10 tumor cells, there were no differences in the immunogenicity of L-10 cells
isolated and treated by either the original or improved sterilization processes.
Inasmuch as the L-10 hepatocarcinoma- Strain 2 guinea pig model was the
pre-clinical foundation for the clinical application of OncoVAX®, it is our
conclusion that human colon tumors processed by the new method will be

equally efficacious.
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EXAMPLE 6 | MPACT OF THE STERI LE PROCESS UPON VACCI NE QUALITY AND CLI NI CAL
EFFI CACY

EXAMPLE 6

IMPACT OF THE STERILE PROCESS UPON VACCINE QUALITY AND
CLINICAL EFFICACY

Interim Results of a Phase I/II Bioequivalence Study
[0088] A bio-equivalence study was initiated. To date, twelve (12) patients

have been treated with OncoVAX® that was manufactured by the improved sterile

process.

[0089] The critical factors for vaccine efficacy are the absolute number of
viable tumor cells and the condition of the cells. The cells must be able to persist at
the vaccination site during a critical period for the development of the immune
response. Consequently, the cells must be viable and metabolically active. These
critical parameters serve the framework for the acceptance specifications (Table 7).
Additionally, an identity assay to ensure that the cells are of adenocarcinoma origin
is part of the panel of QC tests. Safety is assured by testing for endotoxin and

sterility.

[0090] Several of these specifications were made more stringent after the
introduction of the sterilization process. The specification for viability was increased
from > 70% to > 80%, the specification for potency was increased from = 70% to >
90% and the specification for sterility was changed from “for information” to no

growth.

[0091] Thirty-two colon tumors were treated as described in the Examples
above and, when tested for sterility by a duly validated sterility assay, twenty-six of
the preparations were sterile (81%). Based upon previous data, it would be expected
that had these tumors been processed by the original procedures of the ‘596 patent,

none of the 26 tumors would have resulted in sterile OncoVAX® preparations.
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InterimResults of a Phase I/11 Bioequival ence Study [0088] A

bi o- equi val ence study was initiated. To date, twelve (12) patients have
been treawed3mrzob2 OncoVAX(r) that was nmanufactured by thePcrarsovesissterile
process. [0089] The critical factors for vaccine efficacy are the absolute
nunber of wviable tunor cells and the condition of the cells. The cells
must be able to persist at the vaccination site during a critical period
for the devel opment of the immune response. Consequently, the cells nust
be viable and netabolically active. These «critical paraneters serve the
framewor k f@gozjhe actrapthirdensifeckth adcirenong Babkempyised Addiradiated |y, an
identity assay to ensure that the cells are of adenocarcinoma origin 1is
part of tihblepaatl, aito@gdmstimorsailetgniivistered veithoyt theaddigon 6f thendot oxi n
and sterility. [0090] Several of these specifications were, mad e
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i ndicatiVv ent's ul’ar i mune responses to

[0093] Twelve of these sterile vaccine lots have been administered to
patients, all of whom have received at least three treatments. None of the enrolled
patients dropped out of the study once the first injection had been administered.
The age of the patients ranged from 38-88, with a median age of 65.5. Five of the
twelve patients were diagnosed with stage III colon cancer; the remaining seven
patients were stage II. The specified range for the dosage is 0.7-1.3 x107 viable tumor
cells. The doses ranged from 0.76 x107 to 1.3 x107 viable tumor cells with an average

dose of 0.99 x107 (median =0.98x10).

[0094] The sites of the third and fourth injections (dissociated tumor cells
administered without BCG) were measured for induration (as well as for erythema)
two days after inoculation. As is described in Table 8, all twelve patients that have
received three vaccinations exhibited delayed cutaneous hypersensitivity (DCH)
reactions to the third vaccination (tumor cells without BCG) that exceeded the
criterion of > 5mm. Ninety-two percent (11 out of 12) had responses of at least one

dimension of greater or equal to 10mm. The average response was 14.6 x 13.4 mm.
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the vaccine cells. Data obtained fromthe phase Il study indicated a
correlation between size of the induration and clinical outcone. A

posi ti ve wbiogiozmB2 out cone was associ ated with indurationpPoFasasnsigd > 5 nm
in diameter observed at the site of the third (or fourth) injection 48
hours after injection. This criterion was accepted by the United States
Food and Drug Adm nistration for the performance of the bio- equival ence
study of sterile OncoVAX(r) vaccines. [0093] Twelve of these sterile

vacci ne | ots have been adm nistered to patients,_all of who have I @Sei ved
at | eastThifisef notearlmmitds cowparest tohpresiews pagse Wkiriab myith él??g@aéa é@%e of
the study once the first injection had been adm Pi stereH(i. gh e, of the
pat i ent dreaied patientsieregteriliy of the paara wasraselysrrcamptishe oﬁqatﬂét twel ve
patients were diagnosed with stage . Il1 colon.cancer:.the rFmaj n%gg seven

pat Ltant strigbthe maﬁ@@t}’l ‘Pfhﬂ‘ff—'g’@cglﬁ‘é% pfl ggsirgrpestingl migroflare g . 1.3 x107
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percent oﬂgtﬁlizant gresponses of at |east one dinension of greater
or equal to 10nm The average response was 14.6 x 13.4 mm 45 WD 03/072032
PCT/ US03/ 05154 = This_is of no i
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ast 1 o rETERAD Rt isshe BanianrHaRpBn S br Slop e R el EEHAED "o
>_10mm neasured 48 hours after t.he thi ' ' i1 ,86. 7% wi th
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chemotherapy. The two stage III patients treated thus far received the fourth

immunization 32-36 weeks after the first treatment. Seven of the twelve patients
described above have reached the time point for the fourth treatment. One of the
seven patients did not receive a fourth treatment. Five of the six patients that have
received four treatments exhibited significant DCH responses. Two of these highly
responsive patients had stage Il disease. Their responses were unaffected by the
intervening course of chemotherapy and the 12-16 week delay in administration of
the vaccine. The average response of these five to the fourth vaccination was 15.1 x
15.1 mm. The remaining patient, 568-003, had no demonstrable DCH reaction to the
fourth vaccine. This stage II patient was younger (53) than average, received one of
the highest vaccine doses (1.24 X107 viable tumor cells) and exhibited one of the
strongest DCH reactions to the third vaccine (14.6mm x 16.1mm). There is no
plausible reason for the lack of responsiveness by this patient other than perhaps

poor technique by the clinician administering the fourth vaccine.
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indicate that sterile vaccines are i mmunogenic and that the i munogenicity
is not primarily associated with mcrobial contam nants but rather is
associ at ewowsio3t unor associ ated antigens. [0095] Pati entrsTvisSosroasage | |
col on cancer receive the fourth treatnent, on average, 20 weeks after the
first inoculation. Stage Ill colon cancer patients were to receive the
fourth vacci ne approximately one nonth after conpl eti ng chenot herapy. The
two stage Il patients treated thus far received the fourth imunization
32-36 weeks after the first treatnent. Seven of the twelve patients

descri bed gi0096]have Tramhprbuddestétdilizatipm ptockss, whieh irodudés treataterdf théne
of the seven patients did not receive a fourth treatnent. Five of the six
pat i ent s in ki chbwnetumerceithatetérgent idisiafevbionof dhe disseetdd simoriwitaat  DCH
responses. Two of these highly responsive patients had stage ||| disease.
Thei r r esljrinfestanipriorin skigestiondvith a dissodiatiasy eumyime expopeke tofandibioiigsner apy
and the 12-16 week delay in adm nistration of the vaccine. The average

r espons e dgringrdiseodiatien, padiradiation Withahqui20P R0 keds, ed ngnegpdive i|Racthe
remai ni ng pﬁti ent, 1'5%8 003, . had no ,dem)nstrabgﬁe DCH regcti.o,n 1tfo the. fourth
vacci ne. omhe essengial PrologicalchargeteristinsRyeviquss) shoyn t be crfisal L ¥argBe one
of the highest _ vaccine, dose .24 X107 .vi able tunor cells nd. exhi bi ted
one of t REEACTy YAGE0E SRR P FOTEr R S A R YRR R DRl R 1y
There is_no | ausi bl e reason.fop the.lack of .r.e nsi ven I

pat i ont  BonarRuREResBaRRE SRRt et sBocFRIAST It Bhtelited Midha 1 ng
the four NACCly / US03/ 05154 [0096] The i nproved
sterili zggfl\é%%pdrllggcgéé,gt%%ﬁ{?Jn%&ﬁ%et% reatment of the in situ colon tunor
with detergent, disinfection of the dissected tunor with a disinfectant

prior to_djgestion with a dissociation enzyne, exposure to antibiotics
duri ng dﬁél?%ja]%ﬁo maalﬁ%foFlPFEgF]&P?% eshf t h about 200, 000 rads, had no

negative_inpact on the essentjial bhiological char ﬁci_au_sl_l_cs_pi_ew_ous y
shown t Tt Eype i cal | fest Mathade efficacy  Vacci nopesficatigioduced byl t he
sterilization processlweras celpépbidityMetrbeli¢i ng | 280%
Activity
Viable Tumor Cell Number > 3.5 x 106 viable tumor
Potency cells/ vial
Cellular esterase activity/ potency > 90% of Trypan Blue
assay excluding cells have
intracellular esterase
activity
Histopathology Pathological
confirmation of stage II
Identity or stage 111
adenocarcinoma of the
colon
Immunofluorescence with 88BV59 Positive for tumor cells
tumor marker
Endotoxin Kinetic Chromogenic Method <150 EU/vial
Sterility 21 CFR 610.12 Negative for growth
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an i nmune response exceeding the m nimum specification that is correl ated
wth a positive clinical outcone in every patient. Table 7. Biol ogical
Product Rebaas®03ests Test Type Test Met hod Specifi cati onPCTursns/03164 |
Viability/ Metabolic 80% Activity Viable Tunor Cell Nunmber >_ 3.5 x 106
vi abl e tunor Potency cells/ vial Cellular esterase activity/ potency >_

90% of Trypan Biue sgay fexchugiigrcet] s have intracellul ar esterase
activity Hi stopat hpl pgy [Pat hollogi ca| | cionfirmation of stage Il ldentity or
stage Ll | adenpcar Ci hope, of [the| ¢olop || mmunof | uorescence with 88BV59
Posi ti ge forEtEumb@_ 8El | s|oft yamr |mar key [Endot oxin Kinetic Chronogenic Met hod
5150 ER/ vj al§ %te@ggﬁy X<PFR 610. 12| Negative for growth 47 WO 03/072032
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[0097] All patents and publications cited herein are incorporated by

reference. It should be readily understood that the invention is not limited to the

specific embodiments described and illustrated above. Rather, the invention can be

modified to incorporate any number of tumor cell types, cell dissociation techniques,

disinfectants and washing procedures, antibiotics, and other variations, alterations,

substitutions or equivalent arrangements not heretofore described, which are

commensurate with the spirit and scope of the invention. For example, although the

invention has been described with regard to certain preferred embodiments for

carrying out the invention with regard to the sterile manufacture of colon tumor cell

vaccines and the like, the invention may also be used to manufacture sterile renal

carcinoma, lung carcinoma, and other solid tumor cell preparations that must be

sterile, viable and non-tumorigenic. Accordingly, the invention is not limited by the

foregoing description, but is only limited by the scope of the appended claims.

49



E-+Inh-1HHHHHHHHHHHII NBDA -4 Q ca>0 OIf) If) NNIc)
LOIf) Lc) If) If) Le) If) w;-q uw 03 U cd a 0 C7 w wwwww Ww U <
omom-\ Ol I'Wp@3@weD~000 M 4J 00 Nomd+Lr) \0 100 O o G 0000I0Gos18LZZ
0000000000 . QO- LOCo GO al Co di1 di CQ di1 01 a\ If) U) LOmIf) mLOm
mmLnr) If) wZ Z 48 WO 03/072032 PCT/ US03/ 05154 [0097] Al patents and
publications cited herein are incorporated by reference. It should be
readily understood that the invention is not limted to the specific
enbodi ments described and illustrated above. Rather, the invention can be
nodi fied to incorporate any nunber eff Ajggr cell types, cell dissociation
techni ques, disinfectants and washing procedures, antibiotics, and other
variations, alterations, substitutions or equival ent arrangenents not
heret of ore described, which are commensurate with the spirit and scope of
t he i nventl.cA.methoddeaelitisingan invughrerpgronse to prevent the eecurrence of

metastases, comprising excising solid tumor tissue from a cancer patient,
processing the tumor tissue to reduce endogenous bioburden,

digesting the tumor tissue with an enzyme to obtain dissociated tumor

cells,

applying a dose of radiation to said dissociated tumor cells to render said

tumor cells non-tumorigenic and sterile,

administering to said patient said sterile non-tumorigenic cells in a dose

and a regimen sufficient to elicit an immune response to prevent recurrence of

metastases.

2. The method of claim 1, wherein said dose of radiation is in an amount
sufficient to inactivate microorganisms and yet preserve the viability, metabolic activity

and immunogenicity of said tumor cells.

3. The method of claim 1, wherein said dose comprises about 107 viable tumor

cells and is comprised of a tumor cell population which is at least 80% viable.

4. The method of claim 3, wherein said treatment regimen begins 4-5 weeks after

removal of the tumor and is comprised of at least three doses given at weekly intervals.
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i nvention has been described with regard to certain preferred enbodi nents
for <carrying out the invention with regard to the sterile nmanufacture of
col on tunwpo os®b1032 vacci nes and the like, the invention mapcalisos/asused to
manuf acture sterile renal carcinoma, |ung carcinoma, and other solid tunor
cell preparations that nust be sterile, viable and non-tunorigenic.
Accordingly, the invention is not limted by the foregoing description,

but is only limted by the scope of the appended clains. 49 WD 03/ 072032
PCT/ US03/ 05154 CLAIMS 1. A method for eliciting an i nmune response to
prevent the recurrence of netastases, conprising excising solid tunor
tissue froma cancer patient, processing the tunor tissue to reduce
endogenous -biobur j i ] i - bt ai n
i ssoct at o LR b e e B ot e
tunor cells to render said tunor cells non-tunorigenic and sterile,

adni nindtlesh adjutvans at dmpatricstimslatat. st eril e non-tunorigenic cells in a dose
and a reginen sufficient to elicit an i mmune response to prevent recurrence
of netastases. 2. The nmethod of claim1, wherein said dose of radiation is
in an anount sufficient to inactivate m croorgani sns and yet preserve the
viability, netabolic activity and immunogenicity of said tunor cells. 3.
The met hod 60fThelraéthol, ofvdieinei whatein despattaitys irjected vdth a f0Trthidaise éiveuror
cells and is conprised of a tunor cell population which is at |east 80%
viable. 4. The thod of claim3, wherein said treatnent reginen begins 4-5
meeksoﬁﬂWEFInPﬁgg fer ghe first 1j§REPand is conprised of at |east three doses
given at weekly intervals. 50 WD 03/072032 PCT/ US03/ 05154

7. The method of claim 1, further comprising forceful washing of said tumor

with a physiological solution prior to excision.

8. The method of claim 7, further comprising washing said tumor with at least
one change of physiological solution containing a detergent to reduce bioburden prior

to excision.

9. The method of claim 8, wherein the detergent is selected from the group

consisting of Triton X-100, NP40 and Tween 80.

10. The method of claim 1, further comprising the transport of said excised
tumor in a physiological solution with antibiotics at a temperature of 0° to 6°C.
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5. The method of claim4, wherein the first two of said three doses is
conbined wth an adjuvant or imunostinulator. 6. The nmethod of claim 4,
wherein tweoparioent is injected with a fourth dose five @CTH0&0IBNt hS
after the first injection. 7. The nethod of claim11, further conprising
forceful washing of said tunor wth a physiological solution prior to
excision. 8. The nethod of claim?7, further conprising washi ng said tunor
with at | east one change of physiological solution containing a detergent
to reduce bioburden prior to excision. 9. The method of claim8, wherein
the detergent is selected fromthe group consisting of Triton X-100, NP40
and Tween 80. 10. The nethod of claim1, further conprising the transport
of said excised tunor in a physiological solution with antibiotics at a

t enper at ur d1loflhe methed, ofslaiwpl (Bt dee cemprEtgseaimenisy the tunmrdeiathod of
claim1l1, further conprising treatnment of the tunor, before dissociation,
wi t h alistiosiatives vt a disinfecmmt solusionaieamncaniraon addifor a dudatien Hwt t hat
provi des anti-mcrobial activity while mnimzing cytotoxicity. 12. The
met hogrofides antirrhicrobtad aefiivity ikt minifréeingntytotoxsatyect ed from the group
consi sting of sodi um oxychl orosene, sodi um hypochlorite and stabilized
chlorine dioxide. 13. The nethod of claim1l, wherein the dissociation
enzyme is col |l agenase. 14. The nmethod of claim1l, wherein the dissociation
i s perfornmag. Mhetrhethodestangien 1fwhateibitet dismfartantistselentecbirom thgegrbapt o
reduce bi oburden. 15. The nmethod of claim1, wherein the tunor cells are
Cr yoproagikias ofbdb@fum 6&?éiﬂbké§énbysdmunmr}ﬁ§>¥0p@ﬁlldﬁﬁe%ﬁd stebilingd ahlarbaut
-1C/mnute to a tenperature of about - C and maintained in a cryogenic
st at e g48kide. t hawed prior to adm nistering to the patient.

13. The method of claim 1, wherein the dissociation enzyme is collagenase.

14. The method of claim 1, wherein the dissociation is performed in the presence

of antibiotics and anti-mycotic agents to reduce bioburden.

15. The method of claim 1, wherein the tumor cells are cryopreserved after
digestion by controlled rate freezing at about -1°C/minute to a temperature of about -
80°C and maintained in a cryogenic state until thawed prior to administering to the
patient.

16. The method of claim 2, wherein the tumor cells are irradiated while frozen.

17. The method of claim 2, wherein the radiation dose is about 200,000 rads.
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16. The method of claim2, wherein the tunor cells are irradiated while
frozen. 17. The nethod of claim2, wherein the radiation dose is about

200, 000 rwo093/07%%22 WO 03/ 072032 PCT/ US03/ 05154 18. The netkawsos/oasai m 5,
wherein the adjuvant or imunostinulator conprises an

i nfl ammati on-i nducer. 19. The nethod of claim 18, wherein said

i nfl ammati on-inducer is Bacillus of Calnette and Guerin or Corynebacterium
ap rvum 20. The nethod of claimb5, wherein said adjuvant or

i mmunostinmul ator is an immunogenic hel per antigen. 21. The nethod of claim

20, wherein t [ nogeni.c. hel per antjgen.is _keyhole |.i. enocyani n.
22. The net 0%%% €1akm§r@%ﬁfﬁmﬁgaﬁwﬁoﬁ}mffﬁ%ﬂ?ﬁ@g’?‘?ﬁﬂ ator is a

| ynphoki ne-cyt oki ne. 23.. The net hod of claim 22, wherein the

I yrrphd%@in?‘i%r-lﬁﬁétaé‘lép npRabeninddeslt e- macr ophage col ony-stimul ating factor or

interferon.. 24, The nefh of clajm?5, erei n adj.uvants, helper. antigens
or i munosk% rﬁh%?@éa?ggéﬂﬂilgi ‘é’%‘@?"é’ﬂl s IE‘gPrHFﬂﬁ ?%'ﬁn%\}il‘ﬁ]f lﬁggﬂh}ﬁ ﬁgr. 25.
An injectabl e vaccine conposi %i on for providing an i nmunogeni c response in
a hundrlamtisrrndeerngg GapynebagigHuMpayuoyt  10' di ssoci ated col on t umor
cells in a pharmaceutically acceptable carrier, wherein said tunor cells

are sterile, non 53 WD 03/072032 PCT/ US03/ 05154 tunorigenic, autologous to
said patient, and have at |east 80%viability as neasured by Trypan Bl ue
excl usi on, 2hdheaethad eb¢lain Snpdereinsaidpdisyant euimpunestiriiaoginae
response when adm nistered via intradermal injection into said patient. 26.
The cdnposhogenicbelpsraintiged, wherein said conposition al so conprises an

adj uvant or i munosti nul at or.

21. The method of claim 20, wherein the immunogenic helper antigen is keyhole

limpet hemocyanin.

22. The method of claim 5, wherein the adjuvant or immunostimulator is a

lymphokine-cytokine.

23. The method of claim 22, wherein the lymphokine-cytokine is granulocyte-

macrophage colony-stimulating factor or interferon.

24. The method of claim 5, wherein adjuvants, helper antigens or

immunostimulators are administered in combination with each other.

25. An injectable vaccine composition for providing an immunogenic response
in a human colon cancer patient, comprising about 107 dissociated colon tumor cells in a

pharmaceutically acceptable carrier, wherein said tumor cells are sterile, non-
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27. The conposition of claim 26, wherein the adjuvant or inmunosti nul ator
is selected fromthe group consisting of Bacillus of Calnette and Guerin,
Cor ynebacwermsomo3ap rvum keyhol e |inpet henopcyani n, gran®Caaso@esmer ophage
colony-stinulating factor, and interferon. 28. The conposition of claim
26, wherein the adjuvant or imunostinulator is Bacillus of Calnette and
GQuerin. 29. The conposition of claim26, wherein the ratio of adjuvant or

i mmunostinulator to tunor cells is about 1:1. 30. A nethod for preparing a
sterile non-tunorigenic conposition of viable tunor cells, conprising:

" ecluc S PE R bt iR s 1 G pAfeh! Bl e SR fot sy pf Sttty f©

/ / di [ . ith . ' ' [ d
Cumor 18pPaPTog e RIGRRY TR WiReeh 3T ool bl Pl Bisd A AR inR”  °
m o1 oBPRE MM PTG SRR DRV SRRy of ¢ he col |

to obtain sterile non-tunorigenic tunor cells; and wherein the sterile
non-tunorigenic tunor cells have at |least 80%viability as neasured by

Trypan Bl ue excl usi on.  31. e, hod of clajm 30, wherein the sterile

non-t unor i g8nilECCORMROLRPY §E- g@@%ﬂﬁ%‘ﬁ&ﬂ’éﬁ?@ COPPPOFHANFRIHEIBFSE] 2+ m 30,
wherein obtaining the tunpr tissue further conprises washing the tissue
wi th 2P oF SgeEnostinutatefn containing a detergent. 33. The nethod of

claim 32, wherein the detergent is selected fromthe group consisting of
Triton X-100, NP40, and Tween 80.

27. The composition of claim 26, wherein the adjuvant or immunostimulator is

selected from the group consisting of Bacillus of Calmette and Guérin, Corynebacterium

parvum, keyhole limpet hemocyanin, granulocyte-macrophage colony-stimulating

factor, and interferon.

28. The composition of claim 26, wherein the adjuvant or immunostimulator is

Bacillus of Calmette and Guérin.

29. The composition of claim 26, wherein the ratio of adjuvant or

immunostimulator to tumor cells is about 1:1.

30. A method for preparing a sterile non-tumorigenic composition of viable
tumor cells, comprising:
obtaining tumor tissue;
treating the tumor tissue with a disinfectant to reduce microbial

contamination of the tissue;
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34. The nethod of claim 30, wherein treating the tunor with a disinfectant
further conprises treatnent of the tunor tissue before dissociation with a
di si nf ectwpotos/osmBect ed from the group consisting of sodi urmcarsohbsasosene,
sodi um hypochl orite, and stabilized chlorine dioxide. 35. The nethod of
claim 30, wherein the dissociation enzyne is collagenase. 55 WD 03/072032
PCT/ US03/ 05154 36. The nethod of claim 30, wherein the dissociation is
performed in the presence of at |east one antibiotic and one anti-nycotic.
37. The nethod of claim 30, wherein the tunor cells are cryopreserved after

di ssoci ation by control|led rate freezin abqut -1C/mnute to a
tenperature 6geshpaithe hﬁ@“(iwém%? ?Féalt’iiaﬁl al%PQBEéﬂ]W%“t%‘E{”& unti |
thawed prior to admnistering to the patient. 38. The nethod of claim 30,
wherein the freeriang the dissosiated fympneellsange of about 190, 000 to 200, 000
rads. 39. The nethod of claim 36, wherein the ﬁmti biotic is selected from
the group cepplEngagiose ofénadiationto thefioeae sellaiyan aFOUNESAHGENAS. The
met hod of claim 30, wherein the tunmor tissue is a colon funor 4]]&1A
conpdsattivate aoicprarganigmst and tumeadgenigirpengaeservetbe viabily ofthe seltithy  t he
met hod of claim30. 42. A nethod for preparing an injectable i Mmunogenic
dose afftaist stetileenoretumpuigenicgemar eellb;and unor cel |'s, conpri si ng: washi ng
colon tunor tissue with a wash solution containing a detergent; 56 WO
03/ 072032 PCIWhiSemRY thekberileerori-Bimarigérsc wamios dellshave af lggste‘i%f’/cr BiebHity #son
cancer patient; treating the excised tunor tissue with a disinfectant to
r educestiaedbyal rypeorlamienatisiom. of the tissue;

31. The method of claim 30, wherein the sterile non-tumorigenic tumor cells are

immunogenic.

32. The method of claim 30, wherein obtaining the tumor tissue further

comprises washing the tissue with a physiological solution containing a detergent.

33. The method of claim 32, wherein the detergent is selected from the group

consisting of Triton X-100, NP40, and Tween 80.

34. The method of claim 30, wherein treating the tumor with a disinfectant
further comprises treatment of the tumor tissue before dissociation with a disinfectant
selected from the group consisting of sodium oxychlorosene, sodium hypochlorite, and

stabilized chlorine dioxide.

35. The method of claim 30, wherein the dissociation enzyme is collagenase.
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di gesting the tunor tissue with a dissociation enzyne, in the presence of
at least one antibiotic and an anti-mycotic, to obtain at |east about 10
di ssoci atwo wsomms2 cel ls; freezing the dissociated tunor eerlesps/eqpd ying a
dose of about 150, 000-200, 000 rads of gamma radiation to the frozen tunor
cells to render the tunor cells sterile and non-tunorigenic; conbining the
tunor cells with a pharnmaceutically acceptable carrier for intradernal
injection to prepare an injectable dose containing at |east about 107

di ssoci ated tunor cells; and wherein the dose contains sterile
non-tunorigenic tunor cells having at least 80%viability as neasured by
Trypan Bl ue exclusion and elicits an i nmunogeni ¢ response when injected

into a patjen 43... The t hogd, of, claim 42, wherei.n i t.ergent is
Triton X- 1%% &hﬁmqthBQr?étc :g}’wc}fe&iﬂr?l %,Cﬁ%&?é’ra o 1§§)I%gfog:inglﬁr% e‘%?ant is
sodi um oxychl orosene. 45, .The thod af clai.m42, wherein said tissue is
di gesPEgFehRe 912%" lepstQueantibiotis anngggglan A yﬁ‘?\‘i“f'bi otic or anti-mycotic
selected fromthe group consisting of gentam cin, inepenem |evofl oxacin,
and anphotericin B. 57 WD 03/072032 PCT/ US03/ 05154 46. The method of claim
42, wherein said digested tissue is cryopreserved b controlled rate
freezi ng aB7abbamethodfglaim %%@qr%%ﬁéﬂm CSﬁsé gyopgeserveszattgthe et hod
of claim42, wherein said dose of radiation_is about 190, 000- 200,000 rads.
48. THisspeintion byfcomtealledaate {reezing ak shows dr GEmEwHe &0 ateMPREATIER QEakPYat i ent
at least three of said doses in a treatnent reginmen sufficient to elicit
an i mii€C ard porintained ip p svrogeniegate whddhaedmtiet tpsdininisfering do fa hod of
claim48 wherein said doses are adm nistered at weekly intervals begi nning
about pdtient.5 weeks after renoval of the colon tunor fromthe

38. The method of claim 30, wherein the radiation dose is in the range of about

190,000 to 200,000 rads.

39. The method of claim 36, wherein the antibiotic is selected from the group

consisting of gentamicin, imepenem, and levofloxacin.
40. The method of claim 30, wherein the tumor tissue is a colon tumor.

41. A composition comprising sterile non-tumorigenic tumor cells prepared by

the method of claim 30.

42. A method for preparing an injectable immunogenic dose of sterile non-
tumorigenic colon tumor cells, comprising;:

washing colon tumor tissue with a wash solution containing a detergent;
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patient. 50. The method of claim49 further conprising admnistering a
fourth dose about five or nore nonths after the first injection. 58
WO 03/072032 PCT/US03/05154

excising the washed tumor tissue from a colon cancer patient;

treating the excised tumor tissue with a disinfectant to reduce microbial
contamination of the tissue;

digesting the tumor tissue with a dissociation enzyme, in the presence of at
least one antibiotic and an anti-mycotic, to obtain at least about 10" dissociated tumor
cells;

freezing the dissociated tumor cells;

applying a dose of about 150,000-200,000 rads of gamma radiation to the
frozen tumor cells to render the tumor cells sterile and non-tumorigenic;

combining the tumor cells with a pharmaceutically acceptable carrier for
intradermal injection to prepare an injectable dose containing at least about 107
dissociated tumor cells; and

wherein the dose contains sterile non-tumorigenic tumor cells having at least
80% viability as measured by Trypan Blue exclusion and elicits an immunogenic

response when injected into a patient.

43. The method of claim 42, wherein said detergent is Triton X-100.

44. The method of claim 42, wherein said disinfectant is sodium oxychlorosene.

45. The method of claim 42, wherein said tissue is digested in the presence of at

Jeast one antibiotic or anti-mycotic selected from the group consisting of gentamicin,

imepenem, levofloxacin, and amphotericin B.
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46. The method of claim 42, wherein said digested tissue is cryopreserved by

controlled rate freezing at about -1°C/minute to a temperature of about -80°C.

47. The method of claim 42, wherein said dose of radiation is about 190,000-

200,000 rads.

48. The method of claim 42 further comprising administering to said patient at
least three of said doses in a treatment regimen sufficient to elicit an immune response

to prevent recurrence of metastases.

49. The method of claim 48 wherein said doses are administered at weekly
intervals beginning about 4 to 5 weeks after removal of the colon tumor from the

patient.

50. The method of claim 49 further comprising administering a fourth dose

about five or more months after the first injection.
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