WD 03/ 072032 PCT/ US03/ 05154 *166166* STERILE | MVUJ I-GENI C
TUMOR CELL COWVPOSI TI ONS AND METHODS [ 0001] Thi s ammwm %e
benefit of U. S. Provisional n ' Serial No. 60/358,431, filed
February 2®%0 @00232the enti fgmw lmﬂmmmul of which is i ncRETHENANEE4 her ei n
by reference. FIELD OF THE | NVENL| ([ 0002] The present invention relates
generally to biological cell sterilization nethods and resulting sterile

cell products; and nore particularly, but not by way of limtation, to
cancer vacci nes and nmethods for preparing sterile immunogenic and viable

but non-tumf?fﬁacu[f HIRIURD G ERQTREON-TOMORBERIEROPNRIOR TEEL! NVENTI ON

[0003] It is U T oCeMPOSITRONSOARY) SATHES conposi tions for
prophyl actic and therapeutic purposes because the chem cal, physical, or

physi ol ogi cal properties of the cells can be significantly altered by
variations in the cells' surrounding environnment. For exanple, gas

sterilizati gng s %@mltl%n cla@ﬁlg)ﬂ"t@ﬁﬁléﬁéloﬂﬂs iFFokismal Applieaticaxi ¢ and
al so car ci nogeni I rradiation wth about 1- 3 nRads (negarads), while

suf fi ci entgelig) Kol 60/85&4T0 HEAY cbifaryRN26G02 die dritize gisclostiue ef whichps ot ei ns,

, RNA, etc. and either biologically nodify the cells or render the
cel | s t ot ah¢orpbriaed heir by refemincei nt ended i nmunogeni ¢ or ot her bi ol ogi cal
function. These difficulties are exasperated when it is inportant that any

chenical or physical neans gmiPPEdrAEINeVENTIONONl Y a high |evel of
sterility but also substantially no reduction in the metabolic and
| munogeni ¢ EERRGT t i esTIRS plebéntGabérttion relEdd gaeraly ©Hi0I0RIBRENCT/ USO3/ 05154
sterilization methods and resulting sterile cell products; and more particularly, but
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 example, 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 microorganisms, 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.
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[0004J US. Patent No. 5,484,596 ("the'596 patent”) entitled "Active

Speci fic I nmunot herapy" relates to a nethod for treating human col on cancer
patients with resectable solid tunors to inhibit recurrence and formation
of netastwe®d/07:We net hod conprises surgically renovi ng RIVGW3PURbr ti ssue
froma human cancer patient, treating the tunor tissue to obtain tunor
cells, irradiating the tunor cells (with 20,000 rads) to be viable but
non-tunori genic, preparing a vaccine conprising viable but non-tunorigenic
tumor cells, and injecting the vaccine intradermally after the cancer

i ' i f 't ¢ 77 " -V f h
i gin of cBIOBRTt umordont RarhNena i BREE Btk el (REAK L C8 Ced by
Lhe br 0ctes oF 6.1 SR8, PR Gl A1 A1RL8HT01 o hAaHA ol tenuace ne

pr oduct d according to at patent has already been

admi ni st ‘i:[}a?@n{s%ﬁﬁ‘f@ge%{abwm{dec@nw%@ir@ﬁ%it edtiugrence gndl dbrenaticadfhor i ti es now
a

require t such vaccine products nust be sterile. To obtain an

i mmnog_er}hgtagﬁgés. THeaRaIR @Bprides stitgitillycehloyingisdloh éumon bbwiedrem a

met abolically active. Thus any treatnment to render the cells steri]e nust
not undulpyrfspdrouet peﬁéﬂttetresmth%thmcmitisswtoc%hta@ﬁaﬁ&@tcéuﬁ rrpdiatige thee
cells required for efficacy. Wiat is_needed is a ,process that renders cell

pr epar at i tasorsels (wish 20000 sadmitnbaviabIRPHH TS THRrISHRC Pt ECTTY .
Preferably, such a sterilization praocess can, be easily i d into
exi sting M%W%‘t%‘?r}'ﬁﬁ“ﬁpg‘&‘& or gﬁoﬁf%ﬂ%cnérge@é%g E%&\;ent: on is
directed to achieying safe, sterile, (eTeTpqsTalT i ' .

i ncur ri ng"&FASTEALY &t gﬁa%%ertpgh{eﬁteg %ﬁ%éﬁéﬁ%’%‘ pr g@eﬁ%?"’ﬁ%ﬁrggﬁ unor

cells. These goals are not necessarily conpatible., For xanmpl e
sterilizati 600@dn i naByiviriueohtherasiginmPt ¢a1pR B4EE Wil ma‘il@ga "Ppog{%,st antially

inactivate mammal i an cells; disinfectan ki m_crobes aqca kill
manmal i ancansel vaccings drpdidiesthio e&ﬁﬁc‘?“"éﬁg&e WCP%%PQ I g’%ﬁ'}l%nﬂ}tﬁg@%l ve but

 minogenite aanbPRe OBy RRD G RERT A TN B PR LY, o
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



desirable to provide a process for obtaining sterile non-tunorigenic tunor
cell conpositions which does not substantially interfere with essenti al

nmet abol i c and i mrunogenic properties of the cells. SUMVARY OF THE

| NVENTI ON WOU8/P]203he present invention provides a hi ghly BWY¥¥e8ts

conmbi nation of chem cal and physical nmeans for renoving and inactivating
bi oburden fromtunor <cells to obtain sterile cell conpositions that remain
vi abl e and i mmunogenic for the production of therapeutic and prophylactic
products. This sterilization treatment nethod is considered useful for a

i d i et f It , h [ [ beal ar |
Usef ul 1 snodtciemumwatueis o At ProkibS pERARRIALETEE, R ARetbie Ol oY

vacci nes, . i ncl.udi ng, . iserG@hanor @dincer
vacci ne &8 %éle?%ggdvdgggvﬁ&e%éw&g %t%\?lee%on furiher relates to
met hods of t1&ald A9 IRRERes ABCsubRE@YANY imgrfbhewitheaseneatmetdbolieeadt ases by
adm ni steCanr?g aaterile vaccine derived fromsolid tunors, including, but

not |im tednlQuedn®d Sibpeati&d dianBcellsenal carcinoma,  breast carcinoma, |ung
carci noma, and gsar comas, including osteosarcoma, In one enbodinent, the

present invention provideg RpviA e@RTAR IWENTIONSt ep process begi nning
wth an in situ tunor and resulting in a sterile tunor cell vaccine

denonstrati evi d@m& QbniTheEaRirabraidustahighBodaadmeomodibigation af
further enb@dr?ant, o] tﬁre irﬁventior{?ﬂ)an in itg. colon tunor is forcefully

washed wi Glia-0as0 sl aeanofirabmioningsald mectivating bidbwetegdrem g ef ul
washi ng may be achi'eved by aseptically fitting a sterile port . (?nt_tgl a bag
cont ai ni ngllk b6 obasmstesilaitdwnapmsitiawihat tfempin viable ayl IRTHROZERF 19 Ae3 wo
03/072032 PCT/ US03/ 05154 tunor and surroundin i,ssue.. Suitabl tergents
i ncl ude, prgluction of dreraq@mct'o;,anmphamwvz&gﬂ%%ﬁ?ﬁétefl&ﬁﬁs?O‘ gela?%egﬁ be

Sgglcisﬁg Sﬂgggdzﬁigggﬁgfe’d under e 0 oLh sy R el Rowberdith@ci 1ty for

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. In one
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 gitu
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

3



[ 0010] The excised tunor is then dissected, treated wwth a chem cal

di sinfectant, and fragnented before digesting to rel ease the individual
tunmor cells. The concentration of disinfectant and duration of treatnent
are chosenw&3@08b enhance antim crobial activity whil PGPy
cytotoxicity. Suitable disinfectants include, but are not limted to,

Cl orpacti n@ (sodi um oxychl orosene) (United- Guardian, Inc.), sodium
hypochl orite, and Oxygene@ (stabilized chlorine dioxide) (Oxyfresb.
Wrldwi de, Inc. ). After disi nfection, the tunor is fragnented and

gln? ?fnt g? | t%xéj :’a?‘tglogmgmg]l, é&%}k%@&@yﬁg&%ﬁglgggl Lge %PT?E(I% RI 1195 expgo of
di ssoct at 4 ol Ry .SzhggurﬂgFm&&Qh&"i‘g@@Qﬁgem irbgRrfed, ARbbDiGHIRAANd

anti - mycott uri ng ssociation 1nc am nogl ycosi de

anti bi oti ?o%mé(?&@tcﬁé f%%ﬂ{ng} Géé&neég’rebﬁﬁh@ﬁ‘ tl-denamycin antibiotics (such

as Primax I nepene Inc.)), quinolone antibiotics (such
L [ | fl Oth t h

amphot ori ci 108401 L oo 186 ardesd EraSdaram GreectRh tellin B et L 21TS Ty

be Cryopres “’Ed ga){ug?ro%g{%té&ﬂefro?é gléfﬁ%tﬁﬁ‘%éﬂle%e aRouHividu s tinfhReeRs 1 0 a

terrperatu -te l's, preferably while still

frozen, aff, E&%n LA R Hegh Akt #nd deRRichWifiiineeht 41@ chosat ovatte
m croorgani sns and tunorigenicity, whue not adversely affecting the

vi abi | i tyenRBicakaliricbidl Wttiyity aihileinmmimiien bytotoxidfy. thatabéd disintadtants
irradi ati on dose i s about 100, 000- 200, 000 rads of gan’ma radi ation. -

pr ef er abl jhaudd, Bngereafotaimintd 15 ClGPRRTD (SBHUmIC MGSWP @W@rer abl y
about 190, 000- 200, 000 4 WD 03/072032 PCT/ US03/ 05154 ?4 |rrdagi| at ed
cel I's ar eGumidiani Ined ﬂ@l@ndby@gbhféer%ét@mﬁlﬁfb Etekilizg Qﬂ‘net‘é}o’“

admi nistering to a pati.ent

sterile céPrefresh Wesldwida 1. ) (;A‘lf(%,eirfg %E\Fﬁe& é)\%lr ﬂs? g Sﬂ%fi%lgln} ggt ;[ gﬁwed
TEEEEHERYR D i u i et
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



of netastases. The dose typically contains tunor cells having at | east 80%
viability as neasured by Trypan Bl ue excl usion. The vaccine may be

adm nistered to a patient in several doses, including one dose Eer week
for a mni WOm3e7208hr ee weeks. Doses may be conbi ned wi t PEHUH WANt or

i mmunostimul ator in physiological saline in order to further boost the

i mune response. Exanpl es of suitable adjuvants and im -nunostinul ators

i nclude BCG (Bacillus of Calnmette and Guerin (Organon, Inc.)),

CorylLi ebacterium 12arvum (3 axoSm t hKli ne), "hel per” antigens, such as KLH

keyhol e | h i [, (lnt 1 _ 2 e,
b R RN R RS0 e A ey pitnes
Leuki Scherings R d interf A Bi , Inc.)).
[G013] A e R ) D et ered nbodi ment . the steriilvation

process of the jinvention includes: (1) forcef washj ng of.and-p sit

col on tunor [Qﬁbz surr E’Bﬁﬁ‘i"ﬁdnﬁdg%letﬁr?dg@?%@@earﬁ{eﬁg%mqStlpélge ngrms?{gri | e
normal saline, at |.east.one, of | | S..C i ni riton

X 100: (27 PRmapEIEe Y PR b IERE PRI R BRBhOM RO T
at | east a. ' ' I & gt 3G ebitréAcat i on
of tho. di Qe B o e P B B et e,
fragment abi faids@dsel WhahBsk iaid&ill RoRtadé tantirells having (4 Jeadt 880 v ibilign  of
the tunor in the presence of "gentam cin, Prinmaxing, LevaquinS, and

anphot er i ai meBsureddy( By panfade exduionf Théeadirsswey deednusistaedihal e frozen,
with 200,000 rads. A bioequivalency study was initiated using the

resul t i ngpstientiihseverabdoses, MOUTRAHIROEQseRTT MISHIOD 8 Msipimpa} pithregweeks.
criterion for positive imunogenicity was a Del ayed .Cut aneoqus, .

Hy per sensRoses WY(DEBGPFWH?‘E%%%@“BFV%“@T W%“Q%‘émflﬁfqrdn Pﬁ?’@‘@lqgﬂ)‘?ﬂl To

date, twelye patients. have, been, treated. Al |l of .the pati.en have had DCH
r esponses 5 roxger ti)_fy_r@e;(bggs_t he UG e BORSE g ETR Sof PW%‘%ISn for a

positive i nogeni €. j [ [ ing of
t he ca_nc_ela, ]u_tvt;ilre1 paél_[ I 1%1§1§§18r9cg§§!1a\;§9§3ﬁ%??§? @gg{ﬁgrrgg't(‘ %%ﬂgﬁ%%ﬁ%i hs after the
first inj e6tddn, FlcY§ @ryhBlactddum 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-Ploughy)) 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 twb 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 digsociated cells, while frozen, with

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



patients to receive a fourth treatnent had an average DCH response of 15.1
Xx. 15.1 mm These responses are indicative of the devel opnent of |long-term
immunity to the sterilized tunor cells and thus imunity to recurrence of
col or ect al woaBH7208 . [ 0014] These and ot her advant ages dfd/¥¥PUPLs of the
invention will be nore readily understood fromthe foll ow ng detail ed
description which is provided in connection with the acconpanying

drawings. Wiile the illustrative exanples below discuss colon tunors and
aut ol ogous col on cancer vaccine preparation, the teachings of the

invention are pl.icable to .any.solid tungr cel] hat ~are intended to
under go s"EeZlPi [fﬁgg{lie&?naﬁa p%lﬁv%rﬁg}t}pqﬁe%”ﬂg’waﬁeat ‘?B%Vﬁéﬁﬁt?“eé’él%i ve,

non-t unor i o ,i[E@}Jlm J g&% : W NGS [ 00151
Figure 1 fégﬁfg)fr?g srlgte (t e .&%’ﬁgﬁ%en‘?? e .cag?@d%@gﬁ%%%%’ tested in
the experipBpt phtidid BhvaBaGh frbatél@V AN tRIEAUAN N RRADET 26poheisng to the
invention, In conparison to the efficacy of vaccine cells prépared by the
origi nal (@eB8ragkaric e 19MeMANE pxaREsd thésritesitn lier & pesitive aniunpgeried
sterilization process had no negative inpact on efficacy. As denonstrated
i n Exanpl msponseh &dpenditgauporethechifgnostid staginget thededcdsythe patigdls of human
patients treated with OncoVAX(V prepared_according to_the invention. 6 WO
03/ 07203 2repeivedigdgn b tsptmpnh 8 manths pdenthg distiiviecBersFiveof g d%t of wash

ashed, T FEAELLD TSPHREP ByHin H5aPh A D &SN o 1L TP Lok S 11 g
X 100" ( Ty h iR Regt e ol el Bloplfenl e REB PR Gl b (10"
o at ed on TS R e e ey
?.2221\/2?(( l[J)m t[ﬁofnﬁFU) p%{les%oaadt other a \?alnltasges%?larfge)t(tiurr]eﬁsto%ltﬂe Mven 18131%viﬁfbe

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.



[0017] Figure 3 denonstrates the effect of the nunber of tunor wash

cycles, using only saline, on bioburden. Five tunors were washed five tines
prior to dissection using saline. The run-off from each wash was col | ected
separ at el ywang/0748sayed for bi oburden by plating direct!| yP@USPEASISE pl at es.
For each tunor, the raw colony counts obtained for each wash were divi ded
by the CFU in the first wash, to nornalize the data. The nean and the
standard devi ations of the normalized data are plotted. [0018] Figure 4
denonstrates the effect of the nunber of tunmor wash cycles, using saline
and Triton X-100, on bjoburden. Five tunofs re shed. five ,tinmes prior
to di ssecti d901¢hshes Figige % ,WW&FS&??@WW@ESE%WQP@E sal i Ircl)e.

Wash nb t 1% Tri.t X-100i i : : : h
B R N A S
TSA- SB pl ates. ) iR h
wasn vt e PHEORELE YL AL e aRon (1 By e R i A B et e the

data. The pmaands ey siandann 19a%h aLi0D1F) 0fhé hnoonsat wadhdat a ar e

pl otted. 2 PCT/ US03/ 05154 Al LED DESCRI PTI ON OF THE
| NVENTI ON i Q8481edThehembBurdehean itheellduspenson iiazassayed usorg thempersbsnef t hi s
i nventi on, is used to indicate that the tissue or cells have been rendered

free of alfiltrdgdrentetibdandattted ba TSyeSR and 8AS plategi Thekiaburden s axperssethnce
with all applicable regulator requi rerrentﬁ. @%00201 %er at i ng rpoom aseptic
pr ocedur esiscalonydating it Yer {194 rugror calls, PRREGINALIR ORRINEE Pon of
exci sed tunor _cells, Wth regard to colon tunors, patient antibiotic
treat nent M@ i preparation prior to surgery and colon resection can
further reduce endogenous bi oburden and fecal contam nation. However,
because of t[®lahat oniRigird bdembnstiratesitherefept ofsha oumiter of fppgwash
m croorgani sns, such nmeasures, while useful, are onlwy ﬁéi'rStﬁ st%p.tc%ward
render i ng cycles, using only saline, on bioburden. Five tumors were washe 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-5B 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.



the tunor sterile as necessary for vacci ne devel opnent. [0021] The
preferred place for performng the initial pathol ogical processing of
tumor cells is the aseptic operating roomor another controlled

envi r onmerWo 038712832 washi ng the col on or other organ cont &GTTHYH t unor
and the in situ tunor can reduce bioburden prior to excision of the tunor
fromthe colon by renoving residual fecal, nucinous, or other extraneous
material. Forceful washing is preferred, and can be achi eved by washi ng
the colon, for exanple, by using a squirt bottle to project a sterile wash

solutt on againet i (oS Sls i HIRIQRTE MERAING | ssue, e uash
dotergent My 00t LS ALE N AR RNUS o Do O B ok,

Triton X- R4Q4; is@b ortellB AHOE bYEH tedderet fres of dlbdetberableed. 8 WO
03/ 072032%?3@%%?18?1&%3%3312821 (I):or forceful washing of the in situ tunor,

i ntravenoyscsah, ras@\aid fahke This 508 attortbred with dilgeplicablebegaatapyi cal |y
fitted with a sterile port 'to transformthe bag into a squirt bottle. The
col on, fore@redipdrees. can be held vertically or horizontally (with the area
of the colon containing the tunor slightly elevated) and several 500 nL
washes can cef uldh iRy 53R ds fob&d drdsBin FRluce MY Bossitelil ofmat er i al
that coul d @Ptaﬁlr cont%erﬂgna e the %}{rrcgpr during subsequentpodi ssﬁeylcti on.
Var i ous apRiahsoRfconashinaabhof excisnidudesrarrtjenWitdnegard antdlts turhorspay  be
enpl oyed using the teachings herein, including different wash conditions
(pouring wasibnisaititiotintrestrsans ahd bowfel prepasafiongpriotia susgertandeiiet s of wash
cycles, and different wash solutions and anpunts. W have found that four
500 nL wasksestiontan further reduce endageneys bighutdean and g8f oMtHBrelPine and one
500 nL wash by forcefull squirti 1% Tritpon X-100 in,sali.ne provide
suffici enthéﬁYﬁrabEC@PS%P%ﬁBﬁ @%W@%&qomw RERRSe of 8‘%851& ng. [0023]
After was %i’ggoc;[rggnigllrjlg})sruc nmesellstulflesE Ov%il%%tsgﬂl,oaq"'e %tnl};@}lirsrt%%vi%wpﬂg 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.



di ssect the tunor in the operating room (or other controlled environnent)
for subsequent transport to a vacci ne manufacturer or other facility for
further processing. The dissected tunor nay be transported by any suitable
met hod t haWo 0a872032ai ns t he proper tenperature conditions Wr“b%lla?r‘d' t he
transport. Preferably, an antibiotic such as gentamcin is added to the
transport nmedium (e.g., Hank's Bal anced Saline Sol ution (HBSS) contai ning
50 ~tg gentamicin per m (HBSS/G) prior to tunor transport or storage, W
have found that dissected tunor can be transported fromthe surgical
hospital to I,st ant 1] Lod: r nore, if
an appropria e(ﬂé?“ tibi Ol{cﬁgb#dgf%ﬁd%sgﬁ}%‘o@ﬁg %Eunﬁﬁgﬁgﬂ?ﬁgenl sgé%tugd t unor

i s mai ntaiRed.fl iR 50@HSSLNkDakE cAdiBe hap@Raly fieb8WitlDa stediléfoi€io 9 VO

03/ 072032 PCT?USOB/ 05154 [0024-1 A further reduction of surface

cont ani natAifein tebap vses bt butte. The aclohefoedximyptl, sambebelidertitedlyt unor
pi eces prior to further fragnentation and dissociation. Chem cal

di si nf ect antlmridootdlyewithathe agemef thie calsn spptaining thetemer eligihyly elevated)

di scrim nate between mammal i an and bacterial , (or, fun Igg_gel | s.
Consequentang, sevaral BRE ML washasiranRedereghillyppisiqcted Oﬁtﬁgﬁ% 8% (oG8 VEal

di si nf ect ant t m bi ci.qdal t ' dj iated t |
can 1 esul (e THABEERL A6 U PO O SRR B S TR Bl | <. [ 0025,
Exci sed t tTypicall ' | ot

Fr equent | VRSt ohe Ee *FR A A AR P ML GR-R BRUR LR mey

These pi egeeanmeﬁ%s{&g ﬂqla%acgjérﬁggq{etr@lﬂ; in@f&fiﬁ%ﬁﬁk&eﬁ%&i@c&f&ﬁ%e of

HBSS/ G tore any “extran non-t unor d necrotic tissue before

conducti ”g(gbh?mgiv§&slhfs%ﬁiﬂi&ﬂver%ﬁ@fbrcéfbbwhﬂﬂhgpHiﬁérléﬁaﬁtembferscrﬁlv@a‘shtaynies,s
typically Contains the greatest anmount of i oburden, Chem cal

di si nf ect asdditiebéntamyshesopis@d anidcaroonmgtan Véerbateoipeinddhatfotth 50Q id. waghesed
tunor cells. In this manner, use of a disinfectant can chemcally

"caut er i zedf thhén sitit srmpoby femefvilytshuirdng selineand gnepOthmé cwashyipe rarcefly
superficial bioburden is |ocated. Such.treatnent of h? dlbss&\cth t unor
prior to fygxmRng ke lson X-100 in saline provide sufficient removal of bioburden ror

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 ug 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.



di sinfects the surface of the tunor pieces, W-dle exposing a m ninmm
surface area to the disinfectant, The deeper aspects of the tunor are thus
unaffected, and thereby renain a source of viable tunor cells. Because of
t he pol ypowe 0341208 of colon tunors with its nultiple i RGNS, there
are areas where bacteria are trapped and protected fromthe disinfectant.
Thus, the inherent bioburden nay be reduced significantly, but not totally
elimnated, by treatnment with an appropriate disinfectant, [0026] Various
di sinfectants and anounts may be used, including Carrel- Dakin solution

buf f d 0.5% sodi h hl orit. d.d i i
‘(’ﬁ{z 0 53532 PE0AE03/ OnAduRAgEresistr of B s RaR B isRipf bof MR ARt hi:
i t, di ted.t i ; 9 ; f 2
reri n(tjt lersre nﬁaghl:e[?réciﬁy glﬁs%%ﬁgﬁ%ﬂée%%orﬁéﬁﬁs m%@%ﬂﬂeﬁrfg&ggtﬁﬁ@@ﬁﬁdn@ or

_ _ ( onven carried out” by any suitable
et hod, | aclyding, RhAGhAG 4%l 386 Ko alERE gohaaPactirighiral thefdtasido

cont ai ni ng I'stnféctant solution (e.g., about 125 nmiL of 0.4%

Cf or pact i B4t JiRriARGd HER o rsdialianign had babewial (osdungailicals. &onaeguentiy00 rpm
on a rotating platformshaker. For colon turmrd;[)i eces, we have found that

a singl e LMBke Fedtticat iwitaamibidtios, the weamitchemisd disinfpetanismg Mperwbiddal
beneficial results prior to tunor fragnentation and di ciation.,.

Nor mal | y, cafdentratitres o dissociatet romomeplls canresulg Héﬂil%f&ﬁpf&f’f% AY apgﬁwqﬂy
removed by washing with saline. [0027] The possibility of re-contam nation
i s reducetbrbihe appeoetlisate aseptic techni ques, such as |ine clearance and
sanitization of biological safety cabinets (BSC) after tunor disinfection
procedur es. [AbbsFt eps Exbiaéd tmyorsetypically ancampansiseeere} pierrs 3rRAGURIPSIE t he
envi ronment shoul d be conducted in a BSC and all | maft erials sp{rg ed or

wi ped wi t Freg08ntlsautpthe tyinoa te determingrthe deapesh B 8 GLRenetrgfiain ant ,

o Lo P31 e aLer 2 | Ui 506 L O0EEE Thp sl al A

i eces (s lﬁﬁ? ef:‘csraI{ilebo?lustn02n_-tAfJm'chZ:)mif r?écr(t)lllnce tlsdslu% %gf’drg%bf?@uctmg 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
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process. Fragnentation facilitates the dissociation process by exposing
nore tunor surface area to the dissociation enzyne, The fragnents may be
rinsed with, e.g., HBSS/ G and nai ntai ned at about 01 to +60 Cin a
Kryorack uwoioB/oi28 t unor has been conpletely fragmented BV *Hpbropri at e
anount, e.g., about 3.0 grans, of tunor fragnents are obtained for
subsequent digestion by a dissociation enzyne to free individual tunor
cells. WD 03/072032 PCT/ US03/ 05154 [0029] Prior to dissociation, the tunor
pi eces may be washed with physiol ogical solution (e.g., HBSS) containing an

i bioti 1 Ci (HBSS/ Q. T he, di at
o ose ol taraf e F R Rks sbHEomh She ARRBRY MithelBE kS RRAEET oo
trans er r edbsRadoll AL 100 RS P AU, THOMIRKBRCaABE cfidhalgd with an

enzyne di SSoCI at1 on ne a time sufficient to forma suspension of

tunor cel logrrieiSuttyr Ay QitaBRPGBGDIOThAENS frtdisgecaadunileddson of
enzyne, and the nunber of dissociation cycles. The enzyne is typically a

col | agenasgto@NGsk coatdithingra disinfectardGolion (eqf, abohitt V35 @O0 W% s/ )

Col | agenase Type 1 (Advance Biofacture) and 0.1% (500 Kunitz units/m)
deoxyr i boflicipaase®) ype thdn fSipkingaa8beny twanipgss abehowP0 spint b e

di ssoci ation enzyne sol ution_may be wused, Sterile HB5S together with

gent ani ci AotgHng miatfenm shalsepi Bey eloniympepigsesd wedavgdewnd hatasingle f¥Bensi on
obt ai ned by enzymatic di n_one. enbq

di ssoci at FORYRAFS iﬁfﬁ Cc%@toié"%]@}érd?a?tl“é BH%EQ?S%IT@%)C%%@%%%% with

gentamcin (HBSS/ G . . For t r fr t - ) Y ound
that thred” %Oggrggf&a it%tﬁonc%/rb es’ ocflﬁg%s{}gggﬁ&}??%ﬁ? %g%a#le%gﬂéf\g@qg%hﬁbeﬁ oduce
about 7.2 cﬁemmydfsm&aﬁﬁls|r§m%'§1e@9¥%asﬁﬁ# wyhngligach dissociation cycle,
the cells may be centrifuged, rinsed, and resuspended in sterile HBSS/ G

nyl on mesh 108&ove dny RSFPUCH CpecopemRiar By Rtiohd ol Pt ERaG ot i ¢ °

transfusiqn kit : { bigld ty for
cont ami nat%Fe e tﬁk&ﬁ%ﬁgé’sﬁ F?%%é)%ﬁ%sj%%%aééﬁé rflg%% (?%%Rgl&g} gegéégnd a random
qual ity  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.
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control sanple is retained for testing and rel ease of tested product for
quality control purposes. [0031] M croorgani sns trapped within tunor

i nvagi nations are typically released during fragnentation and enzymati c

di ssoci at i WO.03BMeIAL i ¢ di ssociation 12 WO 03/072032 PCHAIEH0HI54 al so
occurs under conditions favorable for the growmh of enteric m croorganisns.
We have found that the presence of antibiotics during dissociation can
reduce bioburden rel eased during dissociation and inhibit the further
grow h of mcroorgani sns during dissociation. Antibiotics typically act

over an ext . peripd of tine,. . Be . dls batl ss is of
relatively 3@@?& dgr a ir%)ﬁ?o dﬁ‘%ﬁ%&,‘ﬁggfﬁgég&%ﬁ %?gtblgt&%ﬁ? ?%ﬁoti C
cocktails u TP 4o Wi 1h ss0ci ati on
cnaymo.  PPaY B ok g b b e e AT UL B the
enzyme duyiaBgs/Mi)s I0asly At the elisdd@addn E_ﬂsd‘e_&.& Qlith6r plekesthay Ravelg@innst

anaer obes (such ‘as Primaxi n@, an antibiotic effective against gram
positive tAsmMdiEsnd slintedaint@fragmients st itanefertedeoquiasklovneher sagtablee. g.

| ev-ofl oxacin), and an anti- mycotic for its action on yeasts, which are
unaf f ect edonipiremteinBiincubesed withy ast enzysee digsadiatigromediim sompretseffident B. | n
one enbodi nent, the enzyne dissocjation nediumcontains 25 ~t% of

Levag- ui n@ foropa segpessionqfaios glla nderduragon depengdihen gi‘ei eQreniTation and o
enzyne di ssoci ati on medi um %003&}% The . di ssqci at e cgiql Sus ensiyons re
then cent FEFEREHCFBZYG AP ARy nu S’hog‘#%?ﬂ% bonccryfgeﬁr 81’3{751"?‘86? R
centrifugatjqgn, t IS ol ' j nce
vials in arolBniar e iR o BRORFBES I oIS TalBRARRIE o0
freezing MedumAeRBhal BiofsrRYafl TEbh R (-0 Wt R0y ABEnddedEape ser um
al bum n ( )). The cells are’placed into cryovials ‘and “cryopreserved by

control | ed (f@pinga DLEBFE))RE IHBSS2BAtEny dditdblé distodigtidroertyntnmeutibn eaydie about
-801 C. The cryopreservation cycle is not initiated until the vials and the

freezer chaedefteniza/EBESeogather Withiganidnicion er aretperantibictics imaibe Tedrtoe

resulting 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 HBSS
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 can produce about 7.2 x

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

centrifuged, rinsed, and resuspended in sterile HBS5/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



frozen suspensions may be stored in, e.g., liquid nitrogen. The cells are
typically nmaintained in a cryopreserved state until being thawed for

adm nistering to a patient. They should be transferred on dry ice as soon
as possi bl wofisHTR08Ze 13 WO 03/ 072032 PCT/ US03/ 05154 contBVYE¢031at e
freezer to a liquid nitrogen storage system The frozen biol ogica
substance is then released 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

i dual i.obur den J he  .di [ .S | . A5k f
' adi at§ on?RORBVE el s u B R R BNE Nk o RPN S BRI TES ©
1 REf T 1y active
about 100, 06" LooBB8) B0 e AT of AR A e e R B 85 and most

pr ef er abl yichd SO d QAR ing! @ilsocaitiopamBinha @eifafthed ficswthfovi des an
adequate m crobicidal dose of radiation of the vials of frozen tunor

cel I's, thaticrdoogmtitres duiring dissocitioar Abitibbeticdéppiceldy aitrayes eapsteofled he
process, renders the cells sterile. Irradiating tunor cells while frozen
al so has prooddfdmeadiecetise therchissoriatign precssy isairelafivalyshosrduzgtiodst i ng and
rel ease of the cells for_patient treat mifrtlt, This js i(r} contrast to nethods
of the' 59BopEVenCertaj AHibiRH i MHsobe gocktailpare preferrgddor BFY AW ensi ons
just prior t atient .dose formul ation. .J0034] |n.one_enhodi.nmen f e

pr esent ih%’g’taﬁ% w lﬂhg‘ef SRR B f"tggr AR ﬁ%ﬁﬂ"? a@@‘lﬁgg%t?cg fIrngrmved
fromthe Iiqgui it n . ?L% : 5 A-hed of dry
ice wthi W(?#élglo}r??&aﬁl aeel %r%&&{)eﬂ(?lgﬁl%?hg&l e ﬁnfeir%f\ag%%{rmﬁot‘zf%gffé\;tﬁg?s are then

conpl et el \éﬁﬁﬁ’%@ rdbdss it ad BEmMERIn®)! dn dlt@ibhié M%@%Q@aﬁ@ﬂgm Pbsitivd he

irradi ati ofi cycle begins and is paused every two hours, if necessary, to
refill theerdbRBiRiches ani driibibitic dfdhe qifriobune2dihspag., tevdsloradnpppd iaedntit he
vials are returned to liquid nitrogen. [00351 Irradiation preferably takes
pl ace at omygcotic fomiteactiznt orayéasts] whiehareartabected byenmtidbiaticsTid preéénred nat es
the requirenent for an irradi ator at each ) o

anti-mycotic is amphotericin B. In one embodiment, the enzyme dissociation

medium contains 25 pg of Levaquin®, 100 pg of Primaxin®, and 1 pg 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 have 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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outpatient site and allows for process control by the vaccine or other
sterile cell 14 WD 03/072032 PCT/ US03/ 05154 product nmanufacturer. Various
quality control tests may be perfornmed to ensure sterile, safe and

ef fi caci ouwOWAETNIe products. Such tests on randomy sel FETASI ity
control sanples prior to product release will typically include sterility,
cell enuneration, endotoxin, identity, and potency tests. [0036] Fi nal
vaccine formul ati on can be performed by a pharmacist with limted facility
requi renents because frozen irradiated cells can be transported, after

pal ot CARGOURb A BaFecHEr B P RaRoL Sareea Ry D o PR T The
Vacei ne (oPRERSS e PRt B SRR PP s 0 11 6™ runbgen c

"adi at 1 on bJOGA Sui { B ETHERGOPTRCP SHHEH 1° BAlt BRY BARS: ORGP B Rok | <
W Ch e OB AR eeos a0 o0 BgE PRt A% REreRAAq Sa pRAuACT Y 7 ©
and. r esuspoRaIsR e PR R S o e et e g1 ven

the teachlgscditp@inle \AIPLifRHiGabdiRally habvomantmalavlii 3t praferged dogmt | ent s
pursuant 10 various 805|ng regimes, for exanple, those disclosed in the596

patent. | p.8rdak ke pidsintineéeioreid apotiotlioaentto 200,000, wetslpreferably peowol on
tunor cells as prepared by the above nethods are injected intraderpally
into the C3EUEF200A00eamd fricohpreicablyk9010GABP0,A80 radeef garnmatadiation I8 doses
of this autol ogous vaccine are injected at weekly i ntafrvfail s, The first two
i nj ect i onpraaliges avadeguatemiuebiraiel Bogs ofgaiationof the X1af,ph i04er WY on does
not contain any BCG Not .taught in.the '59 atent is.t [ of a
fourth boedlseth rrfPé%tf‘FbW,‘th @S%B_?ﬁfsbé%b‘ﬁ?‘e? ﬁ@%@%ﬁSﬁ%agﬂ}eﬁgggge%#gaﬁ t hout
? P )é aF (rES’nt E}Peactellls 3tedile ﬂ{'ascfiaegir?gd tdchfcen® WHIR Fo AP h A theadvhftabb 6B

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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15 WD 03/ 072032 PCT/ US03/ 05154 [00381 The sterile cell suspensions nay be
readily transported on cold packs to an outpatient clinic and adm nistered
according to specific dosing and treatnent reginmes indicated by the

manuf act ure oanteopat i ent care provider. EXAVPLE | WASH NSTGSO¥HESACOLON AND
TUMOR IN SITU PRIOR TO DI SSECTI ON  [00391 Intravenous normal saline (unlike
HBSS) is available in 500 nmL flexible bags, By aseptically fitting a
sterile port (for exanple a Combi-port) into the bag, the bag is
essentially transformed into a squirt bottle. By squeezing the bag, a

t f | i b - : .
S ouncimmgtue ot b AR B SRR LT 21
verti Ca n i t.h m . ; . \

0% gn‘$ ﬁffvﬁmﬁzélp}lﬁ.?f%g%e pro(&fuctss?‘lslu t&@sgﬁg Pésr{é&g)é%{quts@le'fc% top and

wor ki ng experiments, t 500 nmL wash

consi st ed_ejt her i 9 i G i

and was P Eor P PRI RS L roRler Aol W et R s wash

was al so gerfarned whidisxihiecall0B NGBy dester tical l'y. The colon was then
Ty eg\/%

hel d horizonta wth the area’of e colon containing the tunor being

90, 2L HBHAC, AP Ry R B psi Rt

sal i ne, wer unor . run-o m each wash was

col | ect edl,%ljpﬂgﬁ f?cﬁlgf}; rgtrqmireﬁeigtfsi BeBalddShdlealitkafftay 8dls RAh®eiteirgonsd, aftbrr ect

nmeasur ene va bi oburden. When avail able, the tunors were

di ssoci at g, Rtk §RBits bhirSLSRREGIIRE hatPbéer pdrforated) o teepheartiacis), was
assayed for gil ob(gjrdetg providing direct evidence of the effi caczl of the

pr ocedur epatidt WROSNTRIAE: GHEFY il 2050 Fhe vROGA to Fbminibter Eraprodiirion f t he
wash nmet hod, a _d| rect determ nation of the bi oburden was nade, that is,
t he nunbepatidntin oeedofaratsmti n the cel |

[0037] The first step in vaccine formulation 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 HIBSS.
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 10 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 on after dissociation was quantified. As seen in figure 2, higher
bi oburden (expressed as colony formng units CFU per 101 tunor cells) was
observed in the cell suspensions dissociated fromtunors that were washed
by pouri ngWaB887@bver the colon and colon tunor than fri&WV¥WABIS squirt ed
with saline alone or with saline in conbination with Triton X-100. Cearly
since the volunes used for the forceful washing procedure were greater
(2000 or 2500 ni) than the poured saline method (1000 nL) it is not
possible to attribute how much of the decrease is due to volunme or nethod

of application. It is, howeyer, clear that taken i.n toto e r
forceful wale3ly net EBESEF‘X‘?/%Q&I %%Pﬁ@l‘%rﬂfpré‘PY§F.reT%gﬁfffmﬂ%Ee\llavaosrﬂ procedur e
occurs prior to dissection. Singe - ind & djabiiddedin e process
to renovePPLELP ?tbqn?tcﬁﬂltca gualdwhs\r@?r%graﬁ%%ﬁ%n aént%ndﬂé gl the tumor during
the dissection pr (8 dichiedRMhE nRfIFAARRI ARG iRt Garé Phdiidede  the tunor
by di ssec rle%tﬁnepriroglg%gn\?\%lscht}egg togachi eve a conparative s'ﬁt?udy of  bi oburden
in the dissociated cells. Furthernore, it is not possible to wash half of
the tunor with saline alone and ha]g( w’léﬂ%iriton X-100 in conbination with
saline or with fewer or more washe®XANIELE §. Consequently, it was not
possible to performa conparative study on the sane patient material. The

det er ni nat WsAING OPUrHETCODON AND TUMIOR INEGHEEPRIORSFO RISSECIHION | dence
of the efficacy of the different wash solutions. The absol ute bi oburden

| ls i h . t i ed widel.: . | fl

varies f1omBaRdent t onBarn rorheCube ISR Apstl R SARAT a0 EE T P
h wash, the bi oburd . Lot i-hd1®) inkd d

" wash ATEPE R Sapf R TS (RN KO g X r 6
ere was 83%8@9%%%%8%%%&%&&&%@'al@qhiri Yotle. BY eQuscdaty Bearun-o

17 WO 03/ [ 00411 For ‘the evaluation of the wash

met hod, ag@ig@Gd salh ey Rt dgantaf withiierdeislutitetedas thesideqortarat is, the
nunber of mcroorganisns in the cell suspension after dissociation was
quanti f i edurrbandégcdlonitingueosa.2, hi gher bi obur den ~

[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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(expressed as colony formng units CFU per 107 tunor cells) was observed in
the cell suspensions dissociated fromtunors that were washed by pouring
HBSS/ G over the colon and colon tunor than fromtunors squirted with

sal i ne al oW@ 07282 h saline in conbination with Triton XCIEe318h,| y
since the vol unes used for the forceful washing procedure were greater
(2000 or 2500 mL) than the poured saline nethod (1000 nQ it is not
possible to attribute how much of the decrease is due to volunme or nethod
of application. It is, however, clear that taken in toto, the newer

f f ul hi t hod dit i . 00421 . Th . d
otare i oTo0slE: oo e ier ol éfifunR IS HBR idod Atfley B Go ot o
t f | terial t : i . duri
the di seeetibBhanpatl ha it putiteaBE oS ORLABAN in SORHUTOT Lot Uiror
by di ssecf id @nabhghgg RislBa RGNS ﬁggfgﬁ&?fcg As QDAY ©, Sloeybieburddrobur den

in the disséclate urt her , I's not possible™to wash hal f of
the tu ”D(exm'ésbec’ﬁﬁé tdlBn FRENaRAITHU it 107 Tiboe Bell) $O8 observedtn tiat detin wi t h
saline or ith fewer or nore washes in situ. Consequently, it was not
possi bl e s@peasibas dissociardfesmttiversthat yeoa wakbed byrpopting dtBSSiatover the  The
determ nati on of bioburden in_ the run-off fromeach wash provi des evi dence
of the ef tolonepdsblarhamurthan &ipm fkBArs seuited wil saline alosesr yiEh slBKdRden

| evel s in each experi.ment ried w dely becau t he t of f [ fl
va\r/iheg :‘L @b%ﬁéﬁg&?ﬂé@r}(?hﬁo‘s #aig’ség%e fﬁ*ﬁ&ﬁ‘&ﬁﬁ% PW@_ ?ogﬁpee@lrgq% ZSE 013 e
each wash, e bi oburden val ues o C S S Vi . urden
in wash #WRSPQBIYPREHZSY Efrﬁ@r%%'fra&o%‘éﬂzé@IIPIr‘i)\é@?Pg}ﬁeepg\g%du%le%g??tgé(ﬁm)r s),
there wa onsi.st e i i f 1.4 i -of f
18- w0 03 SRS BT EATRER] Sepul o 0L R de AR LAAR ke s
25% of thg, B{e@g&d gfﬂp%&ﬁgﬂ't 1115 MRV et kledr tRNABK & indto@Y/oth@ndwWey forddial

aver age bi obur i sh #3 was 7% of wash #1 (range 0.6 to 13%. By

en
contrast, washirpemeamel Povkdo bé stperidri ve tunors treated with Triton X- 100,
t here was nore bi oburden present in the second wash containing Triton X-100

[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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(241% and 513% than in the first wash (figure 4). The bioburden in the
third wash was again | ower. These data are suggestive of enhanced renoval
of bioburden by the Triton X-100. W propose to use Triton X-100 at the
second WwasWOIB@03ZThe rmajority of the bioburden that colld/B¥3PEkbved by
washi ng, was renoved by the first three washes; there was little
contribution by the fourth or fifth washes. [0043] Based upon the studies
descri bed above, we adopted a washing procedure of forcefully squirting,
rather than pouring, the wash solutions on the colon and tunor. There is
suf ficient gyaRgrt foforithe eadddhtib®or O wikh rfethbdra directddtémminatioritd to one
of the wash sol utions. Thus, the preferred pre-dissection processing

i ncl udes @@ bigburileh waesheds, that ) Gharurabesaf miveoorgehisowdd thycdDO L of 1%
Triton V 100 and concluded with two addition (500 nL) washes with saline
al one. EXfbperisich SitEMiSACiabios wWEECRINtK edr AcGeenin {igmrRe, iglor ity ueleyvATI C
DI SSCCI ATI ON [ 0044] For pathol ogi cal_ sta ;ng purﬂ ses, theYﬁ%at | 0 ilst
cuts t he (expressedmsdelamnorainganieehUater 1 gmorsellpiaas phger et n the €
Consequently, the excised tunors ar conprised .of severa ! t unor
tissue. THEPEREQY ‘ﬁ%&aad?%gfé’é‘l B’Hn?rﬁ%%%g% W%%tefl Ke%%usr%rﬁ)inm? %ﬁ?v?&érn €
necrotic tissue, The tri i . re; EiW

achi eve HS %%F?lﬁnéﬁﬁloﬁ%dgerg@%f@rg g\@i { %éﬁf‘gllﬂlﬁ yég%%gmfsgwﬂérsggggg?ng
accordin i I PRt les] i ¢ S6luenabamedifor thedomefudvenl y 19
WO 03/ 07%6)?20%%%2\3%%2%%4)@&%%6%%2??glﬂgeghrmng the sanples, taking care to
make the §HeHihe Pro@asTé Wekdigreatdt PROD0ME 12600 d!) chistieqpemed asliecivatiocal as
possi bl e. The %ri mred pieces were added to a tube containing 40 nL of

di si nf ect@ono iy ittibeot positleto byribiekiovgrfush of thenlearease iaduebovelymeon a
rotating platformshaker. The trinmred tunor pieces were_ then sh t hree
times w tdr HESSdafapphicatiati. d tfc hawewer, Tigar Hiebtakendr tetanihe neme§2€f€F ed was

determ ned by wei ghing the tLtm)r fr,agments prior to dissociation
washing method proved to be superiof.

[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 paﬁeﬁt 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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and after conpletion of the dissociation cycles. After dissociation, the
tunor cell suspension was sanpled for percent tunor cell viability, nunber
of viable tunor cells, tunor cell potency and bi oburden. The yield was
defi ned asWOHBOR@¥ber of viable tunor cells obtained perP@reW83!15¢ unor
that was actually dissociated. The bioburden was normalized to CFU 107
viable tunor cells, approximtely one dose of product. [0045] In initial
experinments, concentrations of sodium hypochlorite that were effective in
reduci ng the bi oburden, also significantly reduced the tunmor cell vyield

rel ative ko thg GRDLLGL o Al hS: FONEEDLUAL MBBidREHER prSEArRARISNG T eduCed

the bio np a nore noderate reduction in tunor cell

yi el d relaliyerB@s RE7OANTIRI aveld}e UibRF IR wakh B evds7oBEWatluiD (rapgeces
with disinféctants reduced the bl oburden but did not render the tunor cell

suspensi Qb ©tes) By b6 inThe @sé of thal of the éive tofmothireatied iwitleTtiton X-
experinments was, as a single step, to render the dissociated tunor cells
steril e. 1T0ehappweaciorsvbivbuhderypresent in donsdcdnd wishiconhtdningnrdengat0 of an
integrated, nulti-step process to render the__product sterile, The

di si nf ect(241% end GHE6) theris the fisst washdfigesd)ailhekicRieden i thedhiyd Wath si t ed
and the initial results obtained with Co ctin@were confirnmed and

ext ended AP aﬁ?&?ﬂ%ﬁﬁal&%@?‘?ﬁéﬁﬁ%ﬁgeﬁ%?{ grﬁ}?nﬁ%‘g'wgﬁl Ogﬁbotkﬂ% WAt septic

20 v 0310530 p WEPREEs Nl Hr K TR AP RN EORp R ERPRIR 10 R

active i ngred] i CBLISSE Hn qumiasm s Faneveteshitteabs.
Inc.). [Blgéﬁ)cllbﬁ'ﬁ}emrgfgé%%gé%?%ttﬁ?s Cgt udy %‘;ee resent gd in Table 1}.h Tunor
sanpl e 5Q0r BR&LWKNQsV@eravdah aetiatditribatibmBy tite foeethnek fiddls washeésr 1% Triton
X-100 and followed by three additional saline washes (see Exanple 1). The

resul tant bj rden was bel |4 - sl otdifa @5sRe | N order
to eval uat et(ﬁ%§] abi Y‘?a[s?,ggp%\g th?gﬁuﬁi\l‘léeyc#easg{lb%gé r enb% agloyoﬁar den, One to two
logs of %rgpéﬂﬂg 0 ?@i‘%&fu‘ﬂ? squirting, rather than pouring, 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

19



detectable in the control sanple. In order to maximze the possible

bi oburden in the tunors and present a greater challenge to the

di sinfectant, the following nodifications to the procedure were made: the
tunors werWwormBi7aed |y washed (one 500 ni quantity) priorPGTV9PHSt ogi cal

di ssection; the dissociations were perforned in the absence of gentam cin.
[0048] Treatnent of the trinmed tunor pieces with Corpacting resulted in
bi oburden reductions to alnost three orders of magnitude with only noderate
| osses in cell yield relative to the control. The control sanple for tunor
500- 052- | i d e tubraasdet h theand t hus
aberrant F%/{ﬁﬁ?%ﬂﬁ%%?ggg?ﬁy%ﬂé?lggq%gll%zﬁair%ﬁgkthi S contquiol) for the

exper i nengdersRdmhiasrouph appediulsadéntal aspossibtarnTinnttadmidszigeesoferel or pacti n@
is 0.2%0.4% Wien used at 0.8% in these studies, no further reduction in
bi obur denadéal whstibeedntdimngudmE bédisinfactant aridithendreatediby: shaddng forthe yi el d
of viable tunmor cells, For this reason, 0.4% Cl orpactin@was, sel ected as

t he wor ki mgnietenee?i0rmpm on afrotating pIREPrm sheaker. The trigweed iWnel PIRFGHET® evel s

of bioburden in_the 0.8% Cl or ina treated sa was |y due to
the i nher B0 Waghed dhreeHimes HF@%%W#@W%i@E@‘? ?ﬁn8u§£]ua Pn%orti ons
that had i,dentical |evels .of .bi oburden. I i : A j.oci dal
21 w0 03/ BFsERene ok Bra Y e AT tER0 Gebishlehdtr BRmoclath

a or pact i | Dl | @RISR dyles! RS Gbapkighioh, theGdabr Thp
clinical %%E‘%?‘u@’ﬁo?%%lé‘?ioﬁ% %\géo Cl\llegt??ﬁyﬁlseﬁi ng the Saflf ected ar ear with fresh
di si nf ect %&Jenlilaﬁsvasas%rﬂﬁlede&t hatGeritn@fRA e iiabaity Ofiimber dfsvidblesipat ed,
fresh disinfectant is applied to the area. The final studies conpared two
successi veellgMumai dulit pottneadnebioburdac e tield was tefnetasthenpaterel wit h
the normally performed single two mnute treatnent. No ,advant&ge for two
t r eat ment siabistuohsaelle dbt{i085p¢r @aed wmartibatwas aepally dissesiaighe Thewo

m nute t t t of the t i ifh 0.4% t.i i t
fr agrrgnt ;te;iaqbg}regmw?vgﬁ ggg@pﬁge?({)w ﬁg@fl%vi\%fe tumor coe s,an) %:xﬁn% 1 ro'ng rdosé) of

product.

[0045] In initial 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



I npl emented as part of the preferred integrated, nultistep process to
render the tunor cells sterile. 22 WO 03/072032 PCT/ US03/ 05154 cf) P-
P-4 r-T-11 fZ4 rT.,w, P-11 W1~ PL4 PT-, WVAI P-1 P-1WMP-1P-4 %41
lu, cpn, UVOR3N7282 -pP~ W | r-L4 pg ~r. FX41 W41 r-T. WRCTHSOPISY 14 w
PT41 P~, P, W W -0 ~,-R LO ON uC 10C 04 C-cr~C5C, -4-4-4
U vvoOoONvi vi'VM 9VIVV1l -, ;I g-vi -0 00 N C) IC:~1,,4aCD

CO 0, L, ~~M;:~%QOs coC) lzr CDCf) H00 00 r-4 Cn :44 00
0-1r-41 MMr-4 M"4 1-4 "D A | Cvl VV)cu-;35~ ' ¢ ¢omoo

evaluated. Chloroxylenol, or PCMX, is the active ingredient of the surgical scrub,

Techni-Care® (Care-Tech Labs., Inc.).

[00471] 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.
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cbC cbC) C) & 0O0OLMLnLn'nLO4r4Ci cfi L6\,6 10 C 23 W
03/ 072032 PCT/ US03/ 05154 EXAMPLE 3 EFFECT OF THE PRESENCE OF ANTI BI OTI CS
DURI NG DI SSOCI ATI ON OF COLON TUMORS [00511 Enteric mcroorgani sms trapped
wi thin i nve@i3ariéhs in the colon tunor are rel eased durPGIgUIRESISt ocess of
enzymatic di ssociation. Furthernore, the enzynmatic dissociation process
occurs under conditions (37*C) that are favorable for the growth of
enteric mcroorgani sns. For these reasons, the effect of the addition of
atnthl biotics to thle di ssoci ati on enzynme solution and the addition of to

ot her process solutions was investi 00521 Antibiotics are n

used over an extended period of ti#ek%%ﬁg‘m;][i rst series of experierreg':gallvlag

designed to evaluate the efficacy of various Nt i hi ot | rt
exposur e [RAFECH. OFAIEFRESFNCE FbANéBIEE@ﬂ@ﬁt@U@ygﬁ ﬁi@oﬁ(‘g&éé}\i@?l veness
of the antibiotics when includedCOLOKREUWMERSi ati on enzyne sol ution.

[ 0053] Appropriate test mcroorgani sns were incubated . with th | bioti
for varyi ngl¥lilods ofnterigEigipgrganisptgpp thin (R {agmanops l%grhetci%’(rl}%ﬂé :/\g; IeC

i ncubated with HBSS. After c | et f the.tr. }

assayed tmarqrtﬁr%gﬁi/%f@ﬁ dypinerBe s A Havipstia SRR, SRy, B (o7 €
ntai ni ng. 5% shee - : i i

(2B T ealent R RER £FoRRE ph ey il ARGIGRRADI RS MK @RLteTEl I

di d not GeRtaLhueH Ricbanidhd tdianelceaseying eilesofthip pdditionive
growt h of ?‘g;g{)er! a.affggg?lf &% amcin (50 ~Lg/sm_) pvvas |§r esentplai n all
sol ut i ons,jiEd#dithIhé ARsociation enzyme solution and the addition of to other process

solutions was investigated.

[0052] Antibiotics are normally used over an extended period of time. The
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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HBSS used to suspend the cells prior to mxing (wth an equal volune) of
gentam cin-free cryoprotective nedium Three other antibiotic-antinmycotic
24 WO 03/ 072032 PCT/ US03/ 05154 solutions were added only to the

col | agenas¥MDNASW3Zol uti on used to dissociate the tunor.PGHESEEESY ysed to
wash the cell suspension obtained by the enzymatic dissociation contained
only gentamcin. The additional antibiotics used in these experinents were
i m penem (Primaxi n@ (100 ~tg/ mQ |evofloxacin (Levaquin(D), (25 ~tg/nL)
and anphotericin B (1 ~tg/nL). These concentrations were determ ned on

| t d s, i k ith test m L l.00ki f icit
ond ot isaiatioBbvre aeoey Ry (e sBsRRIE N ol BR et Bf B L

an . ¢ : WASPIEd Tn HBSS
rnced | HHBUFT ARERD usptido VWA e 6L Sspfioh BERfn S L BRI Gy BUIR, 20
flasks. Qie LaRbhGBhedd SRFYBRDSi R SThetl RE Q6hAkagbidtict Deedips®asse of al |

antibiotics to reproduce the conditions used to produce the vaccines used

in earli ekpslitneswerdienipehdrfl (REIAXE)ECLEg/ L), lemeflexhcinlidvagiB8®) (Fat  was
free of any gentan-ticin. The second set of fragnents was dissociated in
the presqpgmlytndenipimiteiicin BiAaigBES Thes¢ copcenteations [eergidsteseingden cel | s
contained gentamcin. The third replicate was_ dissociated | ngu%c}::e presence

of gent amilivired eells, spilsedmith teplmicraprgRBISBYS LPKING 08 CYIOSNEF of each

di ssociation ,  cycle, the cells were resuspended and washed wi th HBSS t hat
cont ai ne@fmlyro%%lrﬂcﬁﬁi%i n. [0056] For the first four tunors processed, a
portion of the cell suspension dissociated in the presence of gentan-dcin
or gentani c[003&]t h ot Gelonantridripiedes wenawashédsin FHBES bentemning gertAmadisi t i onal
hour (after completion of the dissociation) with the sane antiﬂ,'hotic(,s).
Thi s additrinunad ffeei BN UMaRLs Negiotic smatgripland mincegdpip Fragmertonle of

bi obur denffagzxgents were equally distributed into three flasks. One replicate of fragments 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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WD 03/ 072032 PCT/ US03/ 05154 [0057] Gentami cin, because of its heat
stability and broad anti-bacterial spectrum is preferred for use during
tunmor transport and in wash solutions. Gentamcin is also included in the
enzyme di s¥ex340208h sol ution, Additional antibiotics wer BCHHEBEFGH e

sel ected on the basis of being conplenentary to gentarnicin [0058]

Anaer obes are the predom nant m croorganisns in the colon. Flagyl (2.5 and
5 [tg/m) was tested agai nst Bacteriodes vul gatus and was found to be

i neffectual under the aerobic incubation conditions used in these
experinents. j.nconygi n, (Lincpcin hygdr l.ari [ LG .) and
Prinaxin@@mé?%é*%en &8 C%b@?%%?e¥E¥%§g%%g%g§%§%§dﬁ§§d?h@&%g?ggggither
over ni ght : ' o j - ' at 371C, 4*C
For 60 m i &f plesledfor AE AR bl B bRl ORss i n
ex| - dbi t egloQieaL8s fshbeRilL 6N §S theldhaPmel diseriaVioh RolublonVAd dtionalxi n@ (100
~tg/m,) 1 nduced a one | og reduction; while Ilinconycin (up to 150 ~tg/m,)
had no ef ig@iotiWeard thetdiodeadledtedern thadaeis ioébdiag cooplemenangto Pri maxi n@

i nduced a two | og reduction while lincomycin induced a one |og reduction.

[ 0059] Twgemtemtigns of the quinol one class of antibiotics norfloxacin
(Noroxing (Merck & Co., Inc.)) and |l evofloxacin (Levaquin@ (Ortho-MNeil))
al so  wvere eggbgpt ed. AdefibRb hfd tha predXBRRNIBIESorgiolifrhoXathe roloas t est ed
agai nst Enterococcus faecalis and Pseudononas aerugi nosa. Norfl oxacin
(12.5 to BRgyl @/5dnd 5 hptnbpivasitested againshBacteribd &7vigatus anidgmasfountidet i ve
agai nst P. aeruglLnosa but was ineffectual against E. faecalis. Wen tested
agai nst Ebe freéfeatuial uhderthi ereabiningubatinn eanditions ured ip theseyperdnents:

i nhibition. 26 WD 03/072032 PCT/ US03/ 05154, [0 Anphoterjcin B was
sel ect ed L@FOEWMIWCVEB%@@CW%(%Smm@L?&E%ﬁ?ﬁﬂmaﬁ V& 'i\i%nof
Candi da alte%%:e%aangsamvg s %Rggrro & .d\/\ﬂ"lrle% hq%}(ba%(];.& Either overnight (4°C) or with an

added 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
lincomyecin (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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treatment with anmphotericin B (0.5 to 1.0 ~tg/nmL). This effect was,
however, nycostatic rather than nycocidal; when observed after 8 days in
culture, there was only slight inhibition at the higher concentration.

[ 0061] Thu¥O @3HF282 anti bi oti cs/anti-nycotics, in additi onPEGUYBAEKEH ci n,
were sel ected based upon their different spectra of sensitive

m croorgani sns and were initially tested on | aboratory strains. |mpenern
(Primaxi n@ (Merck)) is a thienanycin antibiotic of the beta |actam cl ass.
It conplenents gentan-ticin particularly for anaerobes. Levofloxacin
(Levaqui ng ( - McNej ki BEHD ' A1 Pf

anti biotics. Ethé’(bgorrpl e)r\re%gk%bﬁ gen%%ﬁcgdnfogﬁg%ﬂm&g g%%%or é(gam positive
aer obes. Rypalddredtififortit doloRiEPsS CartlBE AlEANG WierB oBB&Gvhdohudad afteF 1ts
action on yeast, which are unaffected by antibiotics. [0062] Seven tunors
wer e di ssaedatinedlt Withtameplicgiio®B @b i.bpg/nalboVvEhisAtfects®sd) howevahl e 2, in
all instances, the mcrobial bioburden was reduced, as detected by at

| east one myjcaskedictrettter tipati aycotidal; whentobsenved aétee 8 diags oridtuad, tharet was
presence of gentamcin. [0063] Four of the tunors dissociated in the
presence c¢inlysighiinkyibitiphaidthe heghey gancesitabighden. Three of the cel |

suspensi ons (ROC-99-0035, ROC-99-0038, ROC-99-0039) produced fromthese
four tunors [006lhe prelessthroé attisiotcafpntbheycofias) ¢h addlitivnttoPentantisinnad
further, albeit small, reductions in bioburden. The bioburden in the

f ourth tunmereselerted bmpethupon tiRO{E9erdGPECtrSABiensite mitederggeidms and

| nexplicably, in the case of a fifth tunor (ROC 99-0041 [TSA]),.the

bi obur den Were ipifialipteptedon dabpratory sisains oBnipenpmyRamaxin®Mesed)) isfuspensi on

Gent am ci Anighie Sopgt e Gebet ach fabes 1 i ERm PO TR o6t | on i t
tam of 4 A" A EORE ePHEbbat i on v
o epar at | GRS ERIY IS, e R v P PR O AR R shatgt ™!

(ROC- 99- 0Q3%he qlifoforfeIR 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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cell suspension had greater than a three-fold increase in CFU when pl ated
on TSA plates, A substantial increase in CFU on TSA plates was al so
observed with.tunor cell suspension ROC- 99-0036, Thus, a further

i ncubat i onWQ 7YSAht ami ci n al one. appears to be nore det PEFHEMBAFISE han

hel pful . Further incubation with all of the antibiotics had, wth the
exception of ROC-99-0036 tested on SAB, no effect upon the bioburden. A
significant reduction in bioburden was observed with tl-ds single sanple.
f 0065] The addition of gentamicin to the dissociation enzyne and post -

endogenoulBNsF S AEdaH SreRi iR d I G B REES el RE tdh m

reducti on but not all, of the tunors dissociated in
t he pr eseﬁ}:é oPér&E%ggﬁta{[ﬂSnzﬁ%ﬁantl b| ot| cs. 28 WD 03/072032 PCT/ US03/ 05154

Table 2 Effect of Antibiotics ring matj.c ssoci aj i on Bi.oburden
(CFU 107 CellP894¢hnd péwsesn HRE%E?: Shag Oeﬁldsﬁtﬂ[%aeéw BENBINER um No

Anti biotics tanm cin AII Antlblotlc ROCQQ 0035 TSA 1.0 x
103 5 9 (€8 &’e d f@naa@" BegugHgp %fﬁé%kwﬁé“ PRS- 0036 TSA

(383 rotBg 885?96?” reéf&C%Q?‘%gg?ﬁW%”@e%“%d’&é‘%”z’B a%‘i?%% Bkt o o

(,- 11879 &%n n&@ﬁ&a& é"ceﬂtlianjep@uée fol& ird@dase THUF PwheR Wate SOBTEH 1. 1 X
102 (0% 56 (92% 9-0039 TSA 2:3.5 x 104 1.2 x 104 (~:66% 3.0 x 103

(~->919% plates. A substanhal 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.
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Table 2 Effect of Antibiotics During Enzymatic Dissociation
Bioburden (CFU/107 Cells) and Percent Reduction of
_ Bioburden

Tumor I Medium |\ 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 (299)

ROC-99-0036  I5ap 1.7 x 103 24x102 (86%) | 20x102 (88%)

TSA 30 <6 (280%) <6 (>80%)
ROC-99-0087 SAB 45 <6 (287%) <6 (287%)

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

TSA >3.5 x 104 1.2x 104 (266%) | 3.0x103 (291%)
ROC-99-009 SAB >3.5 x 104 1.8 x 104 (249%) | 4.1x103 288%)

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

TSA 1.6 x 103 <20 (298%) 5.1 x 102 (68%)
ROC-99-0041 SAB 1.1 x 103 <20 (298%) <18 (298%)

29



ri ¢ 0 C or-i r-.4r-4 00"~C)t XXX C8Co Zvi mvi C-vi VI
r-4r-i 004.1PUOE U) ELNn\VADNOO mCY) CY)y m C C) cGDC O 9
99 commm al mm C13 ..A 30 W 03/072032 PCT/ US03/ 05154 EXAMPLE 4
| RRADI ATI ONQOB/00850CI ATED TUMOR CELLS [ 00661 To assess tHel/P¥a4515¢ ity of
I ncreasing the radi ati on dose, vials of cryopreserved dissociated tunor
cells were irradiated while frozen (on dry ice) to a dose of 20,000 rads _

(approxi mat gl yl dne hour) pr 20ﬁ, 00 rads (approxinmately 10 hours). The
cells were rietlur|@@d|to [igui d nitlrogen storage until assaying. The vials
were then quick [Ejawed and ftHe(cells were assayed for viability; potency;
and, dependi ng %?om the prievi qugly tested bi oburden, sterility, bioburden
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differences in viability or potency were observed between the cells
irradiated at different radiation doses (data not shown). [0067] As nay be
seen from Table 4, with one exception, the bioburden was significantly
reduced f oMMAAY3? rradi ati on at 200, 000 rads. O the fi vECTLMS{08154 ¢ hat
were tested, three were rendered sterile by the higher dose of irradiation.
The other two tunors showed a marked reduction in bioburden. |nexplicably,
one sanple (patient ROC-00-0013) irradiated for 200,000 rads had a hi gher
bi oburden (40 CFU) than the sanple that had received 20,000 rads (8 CFU)
by contrast, the nunber of col oni &&XAME¥robic bacteria was dramatically

A'thougn i n vi t1o stRAFACLARON DRI LAt RUMOR Gl 1000

di T er ences rhisgne esygnbical ufl ehasiepbs Rakapan: sididtiortosd, vbas uben cel | s
exposed to e two radiation doses and processed by the nultistep process,

to confirgybpidened dssrEsedtier @fifardre ipadiatdiewhiterfroage (orcdtyicef totthe

irradiated cells in the guinea pig hepatocarcinorna nodel that served as

ll:) he foyndid,cheQ)’f 2000 chin(approsnatily one Brunpird00890 radeappreimaialedl ts of a
| oequi val ence phase M study are provided in EX I .

PCT/ US03/ baurs Th@@llsvyerege@%ne@t iquidygirogsn stpra?grépqpeti_l(ggsaygté.vﬁeoélja 372032

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 processed 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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32 WD 03/072032 PCT/ US03/ 05154 EXAMPLE 5 EFFI CACY OF LINE 10 VACCI NE CELLS
PREPARED BY THE STERI LE ONCOVAX@ PROCESS | NVENTI ON TO PROTECT GUI NEA PI GS
FROM A TUMOR CELL CHALLENGE [ 00691 The purpose of this study was to

det er mi ne W{B43982032he preferred process designed to rende¢T/HYRARAISEol on
tunor vaccines sterile results in an efficacious product. This experinment
presents the nethods and the results of a study designed to evaluate the
effect of the sterilization process of the present invention upon the
ability of the dissociated, irradiated cells to protect guinea pigs froma
fatal dose of transplanted L-10 celgyganipppopntrast to the historical

nmet hod of tunor cell preparation, the inproved process included washing

tumors with EeicAEQOK-i 16 ARGt CROTEFREMA RRDOB Y %HE STERTLE N@
per form ng o@’xxwmcﬂssqﬁwmrmN TOWROPECTEGTENTA PIGS FROM A

antibiotics/anti-nycotic drqgavOIRCERNGIALLENGEXIi N@ Levaqui n@ and
anphotericin B), and irradiation wth 200,000 rads. The inpact of these

process changes upon vaccine efficacy was assessed in the same guinea pig

active-speci fhg:dmuno : Hﬁ]ﬁ, f@fwidtheohet he

pre-clinical [Qgé%ﬂi es ﬁﬂ?fyag%osg%@ghsg W%%\%) %qrr%)%\ltg “(Sf t?\e eOncoVAX9

product. P fOed Jeé’@&ém%{edtt%%nd@‘:}ﬁfm% Sol¥R temae Refdhadtdrile pesultsr m t hi s
asc

st udy: es ce and solid tunors. The ascites cells were used to
generate sp drflefficadi®iispidduct. MEhie expatrathverebents thezaethods snddie rebhilis asci t es
cells were also used to challenge the i munized ani mal s, Sol id tunors were
produced byf a stutlyatesipnetide evmljue@tﬂl@ﬁffgﬂq_lth’q%stmll%ﬂ_ﬂmro&%@lq dke celI's. The

resultant solid tunors were excised,, processedq and SO by either
t he ori gi ngaresent mﬁﬁﬁl‘@}%‘dp% &g 4t§f1t}’rﬁ£rﬂa? Q@?ﬁqfl?tﬁg %F%%gé Cel%h@ Rf@ﬁcg wer e

R AU e S e X
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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33 WD 03/072032 PCT[ US03/ 05154 2 guinea pigs (five male and five fenal e)
were i nmmuni zed twice (on a weekly basis) by the intradernal route with one
of the following: 1. Cells produced by the original nmethod, irradiated with
20, 000 r ad¥3@7#dhi xed with BCG or 2. Cells produced byP¢HESBEHISSed
sterile nethod, irradiated with 200,000 rads and adm xed with BCG or 3.
BCG al one. [0071] Three weeks after conpletion of the imrnization reginen,
the aninmals were challenged intradermally withlo7non-irradi ated L-10
ascites cells. This highly tunorige-nic dose was selected in order to nore

full hal ; | o .
ful 1y, ehal hengeaths. (R MRS 3 ok iy d:E BEANSRAPAMeL R PRukcligToNSt 1 2l €

e two ne vaccl ne preparation. "The nodul e

di anet er ah,834) G irEdEehal kBl GHiOPnSbf eVoRgwirgasur ed and tunor
progressi on was “consequently determ ned. At 22 days after challenge, the

aninals treated with BCG had nodul es that neasured 20 nmin dianeter.

These ani mal s Wer g Ut NaMi &8ty theQIRLAR mMiHOR, AtidigRbWRIR Wwhose tunors had
definitively proghg$pgdady alEsiRseadvith BOey ervere four ani mals whose tunor
progressi on/ regression was equivocal. These animals were observed until

day 28. [0072] Al lcdk frbgu@a rblidd WeFif hBmH&A ZesHiwicihvBCG al one

devel oped tunors bHghoptRE Ll seabatieBcGIypor s progressed in one of ten
animals previously imunized with cells produced and irradiated accordi ng

to both the orggigrat arpa@d. | nproved net hods. Thus, the inproved sterile
production nethod did not affect the ability of the vaccine cells to
confer protection from tunor chall enge and hence did not adversely affect

e, USRSl odl A ESSPBISIN PRGBS oo
desi gned t @ninkAld We;'é" EREARrGeH Htrddéfialy with 107 non-irradiated L-10 ascites cells.
This highly tumorigenic dose was selected in order to more fully challenge the
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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34 WD 03/072032 PCT/ US03/ 05154 sterile will produce vaccines that are as
ef ficaci ous as the vacci nes manufactured by the original OncoVAX@ process,
[0073] Two L-10 tunor cell preparations were used for the conduct of this
study: ascMOBNOE®BY s and solid tunors, The ascites cells VeWEShH4e§4t o
generate solid tunors for vaccination and to chall enge the i munized
animals with a tunor burden. Solid tunors were produced by intranuscul ar
injection of L-10 ascites cells. The solid tunors were processed and

di ssoci ated by either the original or revised manufacturing process. The

cells were_ ir {%ﬁhgﬁf@%%ﬁﬁ#s&gg%@% %ﬁr&agirougggtl%o\%&ﬁ"@§ (nhirﬂ@gdﬂﬂfeld' 10

ascites ce?tfa%i ee gui nea pigs weeks ol d) were

i nocul at ed . j oute with 5 xlo6cells. In addition,
1! B oteay Mangslak

four guine were injected subcutaneously with L- 10
| 5 xl o6gel Il s/site, i\tes/animmal ). Aninal L th
subcut aneous (PBUEL. to guiehIDETEer rell PRk By r SERE b ot e
bel i d that the t ' f ' t
Chat - pot entHary: atmsalY Bat Folf Bhaf b ¥oltids el SpBredd 18 gihisfer 00

conj ect ur egoﬁd‘ﬁ‘hmfgjl%"f‘éf vaﬁﬂii@n%nw'cﬂa@&g&ﬂa ihatrifedaagtewithe quantity

of tunors required for these studies. Unexpectedly, the animals that were

subcut aneoyghyr bitdRe! Sdlidithihoré Wied prrldesd B??\iﬁﬂrapadaﬂheimﬂ@tionbf Uslidons

and/ or peritoneal ascites rather than localized tunors. These_ aninmals were
subsequent hcites télini Predsohidt thodrs aeye prasessedraadedibanciated Ry eberdhfed. Ten
days later, the animals that had been ingculated by the intraperitoneal
rout e wer eodgirednt resdsed manafeiurig pProgess- WQ@CE%W\?EE‘SIFW?%FEQ WIﬁEEI II's were
cryopreserved by controlled rate freezing. These freshly cryopreserved
ascites cePPAOGer &Y @dSt or future use to generate solid tunors for
vacci ne processing as well as for the tunor chall enge ;H]lase of the studies

[0074] L-10 ascites cells were thawed and washed. Three guinea pigs

(4 weeks old) were inoculated by the intraperitoneal route with 5 x 106 cells. In
addition, four guinea pigs (4-9 weeks old) were injected subcutaneously with L-
10 cells (5 x 10¢ 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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35 WD 03/ 072032 PCT[ US03/ 05154 [00751 Since the injection by the

subcut aneous route was not satisfactory for the production of solid tunors
for vaccine processing, the intranmuscular route was used. L-10 cells were
t hawed andWEBHEW32 Thirteen guinea pigs were injected i nECHHSESEr |y,
with 5 x106L-10 cells, in each thigh. Seventeen days later, the animls
wer e eut hani zed. Eighteen tunors from9 aninmals were excised (total weight
109. 2 grans) and di ssociated by the original procedure and ei ght tunors
fromfour animals were excised (63.5 grans) and dissociated by the new

sterile met Nogrk0076] oThG ik kbt WY R dbtGiesudoutovbonsr [0077] Each

tumor was washed in situ wt our 1 anges of sterile normal saline.
The sal i ne e &84} Fdr@He besditiohlof s¥lid burfoFofvacddpiocessing] Hiee t umors were

t hen exci sed, wei ghed and transported to the tunor-processin | abor at ory
i n HBSS conh@amniusglgertaeicis is¢dOL{10geHd veldiB8%/ed)andTieshedndibdrteetier e t hen
processed by the original process used to produce the vaccines used in the
phase |11 suimba pighwereimecedisvenmusesbalynmith  kl8eldA splfedn o3 "G and

{1 agment ed SEMERIEPRIaIP R AR a6 DRUEE. HEABE PO R Aor
f t [ i ghed , | ect th | es .of .
(i SS0ct a1 BRI HE exEeR LB AR Ao a dkanatet SEEBHahal
| uti d aft th ' LAt ' i£in. Th
asul ting dupreirhane s bRREbR 0P ofils PR BHGRD GRE RERERE. " orc

obt ai ned. Thgdia b feEthvi Yiile f@ldci. Wwere then cryopreserved. [0078] The
preferred new procedure was as follows: [0079] Each tunor was washed four

times in si turquc;g h W t 1%%}-1?13%@{;%&&%2%%a%%ﬂé%@'; forcefully with a 25-m,

pi pette. The t hi es ‘consisted of sterile nornal

saline. The second wash consisted of sterile
[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 pg/mL) (HBSS5/G). The tumors
were then processed by the original process used to produce the vaccines used in
the phase I1I study. The tumors were rinsed with three changes of HBSS/G and
trimuned free of non-tumor and necrotic material. The tumor pieces were
fragmented and rinsed again with three changes of HBSS/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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36 WO 03/072032 PCT/ US03/ 05154 1% Triton X-100 prepared in normal saline.
The tunors were then excised, weighed and transported to the

t unor - processing | aboratory in HBSS/G The tunors were then processed by
the revi seWOIBH7I0B2 net hod. The tunors were rinsed with RAEWBHEhges of
HBSS/ G and trinmmed free of non-tunor and necrotic material. The trinmed
tunor pieces were treated (on an orbital shaker at 200 RPM with 0.4%
Clorpactin@ (prepared in norrmal saline) for two mnutes at room
tenperature and then rinsed with three changes of HBSS/ G The tunor pieces

vere then %ﬁ?ﬁrﬁﬂt)@fbo C;?fggégc% ihHoRfal sdIB®, WhhuhokBwetdiheneixabad), and

subj ect ed ee cy enzymati ¢ di ssociation. The enzyne

di ssoci at i gRjoreal el teinspoRfeditd dte BRRGRProcediny laBotawwey in GIBIS¢Gadhien @ and
anphot eri ci nlgB. The re%gl ting cell viabili %Ityg was 94% and 50 vials at 1.2
x| o7cel | s/ wirabrswedre thén picresked biithe cevibexd sterile methogdr ddetvmdrs woo801 The
frozen vials of cells were then irradiated. Cells obtained by  the original
di ssoci at i onseyt withsbresghanges o dIBIYE and irpmed dreerf@on-temarandpt ai ned by

17 adt | onecTpBaTIASGIRL| NPEARIGR FiTee P R avork Sl R e SRBE of vial s
t hat ' ' d,w 00, 000 | P | : 00 d
were 11t tedt WO S der gl Gl ® Rokh A bE0 Mo MR T e T0°

hepat ocar cLioiR fShictafire ot GBS it thRAng W AT alié dnui nea

pigs, all _ st animal's were of this strain. Each guinea pig
received i [at bd fote (BRI ARON rirbed thie: tRAkH With HBSHIG) weighddyaral | y  above

and behi nd e right axillary area. Each group was conprised of 10 aninals
(5 femal esgaectbd BRIIES) cyde dfdnsyimatigdiuspci@tioer Ehe epgunedisspdatiael | s
produced by the original nethod, irradiated with 20,000 rads and adm xed
with BCGH JohitibA zeRidinedgaupmiziniirimisin@e Levaqyie®rad amphotedeind. phheduced by
the new nethod, irradiated with 200, 000 rads and aﬂm x?d W th BCG (1 X 107
CFU) . resulting cell viability was 94% and 50 vials at 1.2 x 107 cells/vial were obtamed.

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.
37




Finally, the guinea pigs in group F were injected with BCE JX107CFU) al one.
37 WO 03/072032 PCT/US03/ 05154 Six days later, the induration at each
vaccination site was neasured (in two dianmeters) with a calibrated cali per
(Tabl e5). PMOUB2J20Fhe gui nea pigs received the second i mmuffZ8IBENShhi ch was
identical to the first imunization with the exception that it was

adm ni stered above and behind the left axillary area. Six days |ater, the
i nduration at each of the second vaccination sites was neasured (in two
dianeters) with a calibrated caliper (Table 5). [0083] Al of the aninals

vere chall g&gtfaqrs%%gctﬁ% ?Pi\ﬁati&? B ddhaRic@h8fon site Wils GRlabsredtratvied from

ascites tunors. enge 1 njection was given 21 days after the second

i muni zat i gRrRdErRSHES BRaRE @lipdr (TabR5).non-irradiated cells (in 0.2 ni)
adm nistered intradermally. Forty hours later, the induration at the

chal  enge | nli36ks 0N St koYt ISABULdhR, QMBI Rnthbn drealivas 2t o

cal i per (Tabl [ 00 uPnea pigs were observed daily for nortality

and  mor i bundifyy oFRL HPWiRGN RSt A5 A8 eRbdptionQRal it Wadiadingdisteredr cel | s,

the challenge 1Tnjection sites were neasured, tw ce weekly (two dianeters),
With a cahphyeiedbeahinge lefflhallBerred.r Sinidaye biter| treindayatioredtyesicls obf
Variance [ ANOVA]') was used to evaluate the statistical significance of any
di f f er enceshd secohé vatdirstioresitesgyaupsasur&d @8 twaglismeters)wvithigicalibrateth
significant differences were observed in the nagnitude of induration
measur ed sicalipkry($akietteér each i mmuni zation with the various preparations of
cells adm xed with BCG or with BCG al one. By contrast, the aninals that

had been vacdcjigngspd Wi tAll beterant@hlssvadhuiehgudtwitBeAte donsigdidtedant | y
greater responses to the challenge injection of non-irradiated tunor cells
(i ndur at i ofL-Teadisobehid&d Frour ssdites Brosh dinechallenge injecHen 3vapgiveak ed with
days after the second immunization and was comprised of 1 x 107 non-irradiated
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
sigﬁificantly 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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BCG al one (Table 6). This indication of the devel opnent of cellular
inmunity to 38 WO 03/072032 PCT[ US03/05154 the tunor cells was bone out
by the fate of the aninmals challenged with tumor cells (Table 6, Figure
1). Al of MHBO{®A2 ani nal s that had been injected with BXSTHSHEM group F)
devel oped tunors that progressed unabated during the three week
observation period; none were able to reject the chall enge tunor cells.
When neasured 22 days after challenge injection, the average di aneter of
the tunors in animals in group F (18.8 mm[ 1.05 nm) was significantly

| arger tha he nodul es .in the vaccipe-treate ro ...The [ t unor
size in ani Pﬁceqtéﬁ?’%s %91’888“\5\%%%&? {;age g{tglﬁiaf‘?r%glﬁtcﬁgﬁefr}ﬁgge‘?@ﬁgﬁgfhe ot her
three grou o) aﬁﬂlﬁ : ' gs

vacci ngt edQ\%}kmﬁ%&G’ a%me?(l d%ltgﬁ%é%it%%er el%glaégaﬁg%???g%?gwg{%gcghe
original praggs r@tﬁ}E’F) Hé@bﬁé&&m&s&ﬂadﬁ_@g%&d @Q@&até&ﬂﬁﬂﬁ%@e fired - 10 cells
di ssoci ated by The 'new nethod and irradiated with (200,000 rads) (group E)

had a progness stgeivation. peTivel; abhewers alsde targjenttise challeagd tuohot tedlse t wo
groups were able to reject the challengeof 107 non-irradiated tunor cells.

At day 22, When awasarsd 28 daystadies chillenge injectiony thewveragadinmer ofithe were 1.3
Q1T £ or once HAROFG FANBIAENGISUR St (18 PR HL ook SRR darast AT | cant
O oy 55 RSO ER R EE o BB Vel b lF sl o on
tunors. i n isetas fias AR IT iy il b BeP BB erd i HP 00 (1P e
uest i on ( aietsbied g daE1 BRMERLS ONEIOR (SHEARN PG ALORM N INDTER PP  hat
wer e regr essinfiged Sfith sittamIy10 celReissoaintdtbbys thwadtpinhbisaiovesd andtittadibagd 28 (t he

second protocol criterion for study termnation). On day 25, the tunor

t hat had beeith (20i08seds)(grarny Csboltlp cebndisadciated $9)tha adwding thedemded

entirely; ti?rid?attgde \r/v1t€i}1n(l2(r)r(!%l()OOS ra(di??gﬁ)ulta lIJEr)r?1rad %Opr;toigpe%seggttgm%?. 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 disappeared 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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arrested and non-progressi ng, Wen exam ned on day 28, the tunor (aninal
E#684) had al so been rejected conpletely. 39 WO 03/072032 PCT/ US03/ 05154

[ 0086] The animals in this study were chall enged with a high dose of viable
non-i rradi Moew/or203D cells to detect potentially small di fPEVEMBESISEN t he

i mrmunogenicity of the vaccine cells. Although a dose response curve was not
included in this study, historically, when 101 L-10 cells were injected
intradermally into naive strain 2 guinea pigs 100% of the ar-dnals died in
60-90 days because of netastases to vital organs. In this study, the

hal | d 10-f ol d._hi.gher . R I . , all of

The L 10 vacloMby cont Brs it nds wRa7 rirrE Mifpebd Bl PERIS0OREN 211 ©
dt | .one, [ - l; . No

G 1T or enceleBns RREy S 1 el so BURECRERGaIL el AR B B0 Wi

vacci nes ?&rﬁﬁggggﬁ&t}? bt rvacBRe QEI1YI Adhougttd Qsde ‘& nsevireedas gooup E)

procedure I'n sunmary, the original manufacturing process was

modi fied ginsRUehHahisShaDS Nitofiedlys erhieha0ebi0enlls wetwinjaatedent eri ¢
m croorgani sns  endogenous to colon tunors and therefore render the

aut ol ogousinvadiermely attomiale strafhR|gainea pigs 1@ % plitdiecaninelschieddn 6§-8di 1 i ty,
identity and potency) have their value and have nﬁf&%dﬁgﬁnstr ted any
di f f er encedayscheseese Afaneigsigpesdona@! pygansen s sthdn e chalenes %Pswssses, it

0 AR ol RPN b o 5
t I'ls, .th . i ff [ ' f L-10 cell
| sol at e amitauy el goRanbiecthE S Fomberd B AT R 1 sation

processes-suﬂsgﬁééﬁ{%ﬁvﬁ;? cEﬁShéﬂ&%ehW&%?ér&E@@@?e ok AddtinZuetirnea pi g nodel
Inica oundati o

was the pre-c¢ ror the clinical application of OncoVAXG

it is our &%fieés&b%i Qhurlifals fedred vaf eatcinespieduieddtsseithdr bye tdiginabw net hod
will be egu l'y efficacious.

(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
IMPACT OF THE STERILE PROCESS UPON VACCINE QUALITY AND
CLINICAL EFFICACY

Interim Results of a Phase I/Il 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 2 70% to 2
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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Bi oequi val ence Study [0088] A bio-equivalence study was initiated. To date
twel ve (12) patients have been treated with OncoVAX6 that was manuf acturea
by the inproved sterile process. [0089] The critical factors for vaccine
efficacy are the absol ute nunber of viable tunor cells and the condition

of the cells. Th | ] b bl . ' . | L1 [
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by testing.f8bneAHSEANIOR) Bftdndicative of the patients’ cellular immune responses to

the vaccine cells. Data obtained from the phase III study indicated a correlation

between size of the induration and clinical outcome. A positive clinical outcome

was associated with induration measuring > 5 mm 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 Administration for the performance of the bio-

equivalence study of sterile OncoVAX® vaccines.

[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 =0.98x107).

[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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sterility. [0090] Several of these specifications were nmade nore stringent
after the introduction of the sterilization process. The specification for
viability was increased from~! 70%to ~! 80% the specification for

pot ency waWoi0d®78@dked from >- 70%to ~>_  90% and the spRGHYVAIISh for
sterility was changed from"for information"' to no growth. [0091]
Thirty-two colon tunors were treated as described in the Exanples 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 expect. RROCE ERRAVIAX® he
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e stage on cancer; the remaining
receive the fourth vaccine approximately one month after completing

seven

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 III 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 16.1lmm). 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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patients were stage Il. The specified range for the dosage is 0.7-1.3 X107
viable tunmor cells. The doses ranged fromO0.76 X107 to 1.3 X107 viable
tumor cells with an average dose of 0.99 X107 (nedi an =0. 98XJ07%. [ 0094]
The sites BO®ME2Bhird and fourth injections (dissociatedP¢UHMERH] s
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stage Il patients treated thus far received the fourth inmunization 32-36

weeks aftefarbggghE%ﬂg@é@éﬁf@égﬁ&iﬁ??ﬁﬁgvof the twel ve patients described

above have he fourth treatment. One of the

rante_dAird n rocplva o PR T N R £ [t £ 1 : 3 .
Chat hovel 1PbBPsed { DIEUMBNOM o Coy 1 coq ot o PeaRit 2 PEC (O S
Two of these highly Tumor cell Viability/Wetabolic I2 80% e
Activity
Viable Tumor Cell Number > 3.5 x 106 viable tumor
Potency cells/ vial
Cellular esterase activity/ potency 2 90% of Trypan Blue
assay excluding cells have
intracellular esterase
activity
Histopathology Pathological
confirmation of stage I
Identity or stage III
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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1.24
1.30
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TNM

Stage

White, not of Hispanic origin.

Table 8. Delayed Cutaneous Hypersensitivity Reactions Measured 48 Hours aftex the

Ethnic
Origin

fourth vaccine was accidentally destroyed at the h

Age | Gender

83
38
66
60
65
53
63
69
68
81
65
88

Asian or Pacific Islander, 5

Patient ID
539-001
535-001
568-001
568-002
539-002
568-003
539-003
539-004
539-005
539-006
539-007
539-008

ND. Not done (this patient’s
NA. Not Available (4th treatment not yet given)

Ethnic Origin: 2
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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 rhay 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.
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CLAIMS

1. A method for eliciting an immune response to prevent the recurrence 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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publications cited herein are incorporated by reference. It should be
readily understood that the invention is not l[imted to the specific
enbodi nents described and illustrated above. Rather, the invention can be
nodi fied to incorporate any number of tunor cell types, cell dissociation
techni ques, disinfectants and washi ng procedures, antibiotics, and other
variations, alterations, substitutions or equival ent arrangenents not
her et of ore described, which are commensurate with the spirit and. scppe of

t he inventi@n.THécmetbmdrqﬁmimem,Mm@nthmﬁrstMmﬁﬁ@léﬁhmscP%é%W& $bed with
regard to certain preferred enbodinents for carrying out the invention
wth re d to.th I ure of colon tunor cell vaccines and
the liK ﬁﬁ@%ﬂ%@ﬁﬁ%%ﬁ#g‘? a gl:i)ﬁg% used to manufacture sterile renal

carci noma, |lung carcinoma, and other solid tunor cell preparations that
must 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,Ghainda of claim 4, wherein the patient is injected with a fourth dose five

or more months after the first injection.

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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49 WD 03/072032 PCT/ US03/05154 CLAIM5S 1. A nethod for eliciting an inmune
response to prevent the recurrence of netastases, conprising excising
solid tunor tissue froma cancer patient, processing the tunor tissue to
reduce ende@edouz®3dbi oburden, digesting the tunor tissue REWWSHEASEHhzyme to
obtain dissociated tunor cells, applying a dose of radiation to said

di ssociated tunor cells to render said tunor cells non-tunorigenic and
sterile, admnistering to said patient said sterile non-tunorigenic cells
in a dose and a reginmen sufficient to elicit an i mune response to prevent
recurrence of netastases. 2. The nethod 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 i mmunogenicity of said

tomor ce ! S 113 TR MRER e %fi@fﬂ%r%%ﬁ%&e%&t%%ﬁmbm about

101 vi abl e t'ufror s conprise tunor cell popufation whi ch

Is at | 8‘%?501&?:9){? Wéﬁpé 8{(5111 %‘tgnfascﬁ@ﬁ&?’& borfceRirAtich aMd €518 dufdiodl thateat ment

regi men ins 4 rem)va of t he tum)r and is conprised of at

PCT/USOQ%%@T%&ﬁIg.g#ﬁgﬂn%#h 5 bﬁ |ainﬂ erein he first two of said
three doses is conbined wth an adj uvant or imunostinulator. 6. The
met hod of claim4, wherein the patient is injected with a fourth dose five

or nore montfs etxﬁéthioileoffclaﬁﬁin' Wl’ﬁe?élh(me dibinfddtente bblected ffraph @hergrbupf ur t her
conpri si ng forceful washing of said tunor with a physiological solution

prior t g Riing?Bodium oxychlorosene, sodium hypochlorite and stabilized chlorine

dioxide.
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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S. The nethod of claim7, further conprising washing said tunor with at

| east one change- of physiological solution containing a detergent to
reduce bi oburden prior to excision. 9. The nethod of claim8, wherein the
detergent WO ®B&MWted fromthe group consisting of Trit o CHUIBOSISAP40 and
Tween 80. 10. The nmethod of claim 1, further conprising the transport of
said excised tunor in a physiological solution with antibiotics at a
tenperature of 0" to 6'C. 51 WO 03/072032 PCT/US03/05154 11. The net hod of
claim1l1, further conprising treatnent of the tunor, before dissociation,
with a disinfectant solution at a concentration and for a duration that
provi des ant{g nxd @biId @dlaiv 5, Wwhidteiretheladjuviant ogimyiuobstiincddtyr 12. The
met hod of claim 11, wherein the disinfectant is selected fromthe group
consi st b&g afesRtingahtyEdi-aidigene, sodi um hypochlorite and stabilized

chl orine d| oxide. 13. The nethod of claim1, wherein the dissociation
enzyme i s coid apen@sthodldk cli%lmﬂwdn(shlcbirﬂam:ﬁauwm}mcmmr tsHacdlussdci at i on
is performed in the presence of antibiotics and anti-nycotic agents to
reduce hnhettélend Gl8rinieCorphbindtafumipaivarh, wherein the tunor cells are
cryopreserved after digestion by controlled rate freezing at about
-1'Cmnute to a tenperature of about - 80'C and naintained in a cryogenic
state until thawed prior to admnistering to the patient. 16. The nethod
of claim 2, hefle mettel ofictaim §ebherety sid adpwant euinwhithestimuleder is an7. The
met hod of claim 2, wherein the radiation dose is about 200,000 rads. 52 WD
03/ 07203ﬂn{%ﬁiﬂghﬂa3{em&&ﬁgéﬁh The nmethod of claimb5, wherein the adjuvant
or imrunostinulator conprises an inflamration-inducer.

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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19. The nmethod of claim 18, wherein said inflan-unation-inducer is Bacillus
of Calnette and Gué6rin or Connebacterium parvum 20. The nethod of claim
5, wherein said adjuvant or inmmunostinulator is an inmunogenic hel per

anti gen. 2WOBE20&2t hod of claim20, wherein the i m*runogeﬁgﬁmﬁﬂéf“ﬁ@f‘ anti gen
is keyhole |I|inpet henocyanin. 22. The nethod of claim5, wherein the

adj uvant or imunostinulator is a |ynphokine-cytokine. 23. The nethod of
claim 22, wherein the |ynphoki ne-cytokine is granul ocyte- nacrophage
colony-stinulating factor or interferon, 24. The nethod of claimb5, wherein
adj uvants, hel per antigens or inmmunostinulators are admnistered in

conbi natimorigértit) aebalbgouhiersaid®pationt, and kavesilleasy 80%iviabiipnasoseasused bpr
providing an i munogeni ¢ response in a human colon cancer patient,

conpr i sTrypaaBiue kxddsiencaidwbereinbaid compositionl gived nseto gyHanmusegariical | y
acceptable carrier, wherein said tunor cells are sterile, non 53 WD

03/ 0720R2p &Sk Whas admiidteredroia igadermal imjettigrointo said patignpat i ent, and have
at |east 80%viability as nmeasured by Trypan Bl ue excl usion, and wherein
sai d conmposition gives rise to an i mmunogeni ¢ response when adm ni stered
via intradermal injection into said patient. 26. The conposition of claim
25, wher ei n i Thecoompeesitionaf dpion 22 onereinesaid pompasitionmisogiomprises an

i mmunosti nul ator. 27. The conposition of claim26, wherein the adjuvant or

i munosadjuuari erimieunesdineelasas f r om t he group consi sting of Bacillus of

Cal mette and Cuerin, CorylLlebacterium pary-urn keyhole Iinpet henocyanin,
gr anul ocyt e- macr ophage col ony-stinulating factor, and interferon. 28. The

conposition of claim 26, wherein the adjuvant or inmunostinmulator is
Baci | | us of 2%l The compesitionef ¢laim 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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29. The conposition of claim 26, wherein the ratio of adjuvant or

i munostimulator to tunor cells is about 1:1. 30. A nethod for preparing a

sterile non-tunorigenic conposition of viable tunor cells, conprising:

obt ai ni ng W@NS7208Bksue; treating the tunor tissue with a BEEVHBEESANt to

reduce mcrobial contam nation of the tissue; 54 WO 03/072032

PCT/ US03/ 05154 digesting the tissue with an enzyne to obtain dissociated

tunmor cells; freezing the dissociated tunor cells; applying a dose of

irradiation to the frozen cells in an anobunt sufficient to inactivate

m croorgani sns and tunorigenicity and preserve the viability of the cells

to obtain stehilaanine HUIRWARBhenkyiRto 6Bl disaoclatetiausmion celby steri | e
tuffor ce

non-t ur nori geni s have at” | east 80% viability as neasured by

Trypan Bl ue e)ffée%{g%ﬁd*e dessociai dieidiedlgf claim 30, wherein the sterile
r

non-tunorigenic tu cells are imunogenic. 32. The nethod of claim 30,

wher ei n obt ai 'llig)ggyiﬁ & dd4BeF irtddistish foHhelifdzen @eliPin sesmvastsuifjciehktot i ssue
wi th a physiologi‘cal solution containing a detergent. 33. The method of

claim YRRIE] ' j fes@Rre thevigbilitp of thesiells tng  of
.C'j_lgg% xﬁ%?oéﬂ%@nﬁﬁ*s%ﬂ%&ndrﬁgseiﬁ vigbilitp o g

Triton 40, “and Tween 80. he met hod of claim 30, wherein

treati : RS- Wik Brigeslic Shmbe edlgnand f ur t her conprises treatnment of the
t unor ?Igtsaﬁgte%lmrne dissociation with a disinfectant selected fromthe

group consi st ife@in SRGkHTE a¥HahrRreaRaunsedelisthinypatdedsd B0 oe/iakility as
stabilized chlorine dioxide. 35. The nethod of claim30, wherein the

di ssoCilisQReERf YRfpansBlaekkagsioase. 55

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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WO 03/ 072032 PCT/ US03/ 05154 36, The nethod of claim 30, wherein the

di ssociation is perfornmed in the presence of at |east one antibiotic and
one anti-mycotic. 37. The nmethod of claim 30, wherein the tunor cells are
cryopr eser wod3arwer di ssociation by controlled rate frecGHESWB05Ghout
-1'Cmnute to a tenperature of about -801 C and maintained in a cryogenic
state until thawed prior to admnistering to the patient. 38. The nethod
of claim 30, wherein the radiation dose is in the range of about 190, 000
to 200,000 rads. 39. The nmethod of claim 36, wherein the antibiotic is
selected fromthe group consisting of gentamcin, inmepenem and

| evof | oxacin. 40. The nethod of claim 30, wherein the tunor tissue is a
colon tunor. 41, A conposition conprising sterile non-tunorigenic tunor

cel I's prepangdThy mdthed setland 30f whemirntizQlissb2iatibnie phifdred ipthepar i ng an
i nj ectabl e i munogeni c dose of sterile non- turnorigenic colon tunor cells,

CONpr i ShrBgncwds Bt IBgstwAeGmtiblotrrand areumtitnybotic.wash sol ution containing a
detergent, 56 WO 03/072032 PCT/ US03/ 05154 excising the washed tunor
tissue froma colon cancer patient; treating the excised tunor tissue with
a disinfectant to reduce mcrobial contam nation of the tissue; digesting
the tunor tigys hewhdthod of clhin@0atvhereire thrytmenoricalls hee gyepresewedfitar | east
one antibiotic and an anti-nmycotic, to obtain at |east about 101

di ssoci d@ieidHomby coretdiled rhtedeasizing attaboudt SSGHNEEE ta akempereturs of abPittyi ng a
dose of about 150, 000-200, 000 rads of ganma radiation to the frozen tunor
cel | s t-807 Engermhineaihedrir a calogeniststate bintibhawedrpriemeradgeipistering to the

patient.

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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conbining the tunor cells with a pharmaceutically acceptable carrier for
intradermal injection to prepare an injectable dose containing at |east
about JO7 dissociated tunor cells; and wherein the dose contains sterile
non-t unor i YPEh3@72032or cel ls having at | east 80% viabilitPCHESEOASHr ed by
Trypan Bl ue exclusion and elicits an i munogenic response when injected
into a patient. 43. The nethod of claim42, wherein said detergent is
Triton X-100. 44. The nethod of claim42, wherein said disinfectant is
sodi um oxychl orosene. 45. The method of claim42, wherein said tissue is
digested in the presence of at |east one antibiotic or anti-nycotic

sel ected f romé(@ﬁg%fﬂewsﬂeaitéﬁmqsﬁfe fagmladdistctahcer pagranem | evof | oxaci n,
and anphotericin B.” 57 WD 03/072032 PCT/ US03/ 05154 46. The method of claim

42, wherein salgigliGRS beMsdd SMMS: tishus WiBDA ebatfecdnbiy redacd midrbbidl r at e
freezing at about -1"C/mnute to a tenperature of about -80'C. 47. The

met hod a%.l‘iﬂ.h%&gfth\éff}%gﬁé;n sai d dose of radiation is about 190, 000-
200, 0058{1%1 s. 48. The method of claim42 further conprising adm ni stering

to said pati erﬂiﬁ@étin[gl B8 $hmbb kief1eakith &l dlssdeReidn ez fmef Bethapésenegofan

sufficient to eficit an i nmune response to prevent recurrence of

met ast deft oné IntidiBAc ARE RAGNBEmGbeidndtSbtatietdesst abbat WhdEsodated dmioni st er ed
at weekly intervals beginning about 4 to 5 weeks after renoval of the

colon tpgpr fromthe patient. 50. The nethod of claim49 further
conprising admnistering a fourth dose about five or nore nonths after the
first injectioffeeZfs 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
least one antibiotic or anti-mycotic selected from the group consisting of gentamicin,

imepenem, levoﬂQxacin, 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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