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S111 /111737 COMBINATIONS AND METHODS FOR TREATING NEOPLASMS This
application claims priority benefit of the U.S. Provisional Patent
Application Serial No. 60/l77,024, filed January 19, 2000, entitled
"COMBINATIONS AND METHODS FOR TREATING NEOPLASMS" under 35 U.S.C.  119(e),
the content of which is incorporated by reference in its entirety.
Technical Field The present invention relates to compositions and methods
for treating neoplasms in mammals, particularly humans. More particularly,
combinations for intratumoral administrations of agents that coagulate
tumors and agents that eWance the inflammatory 10 response axe provided.
Also provided are methods for treating neoplasms by administration of the
combinations. Background Art A number of approaches, including surgery,
chemotherapy and radiation, to cancer therapy have been used. Surgery is a
traditional approach in which all or part of a 1 S tumor is removed from
the body. Surgery generally is only effective for treating the earlier
stages of cancer. For more than 50% of cancer patients by the time they are
diagnosed, they are no longer candidates for effective surgical treatment.
Surgical procedures may increase tumor metastases through blood circulation
during surgery. Most of cancer patients do not die from the cancer at the
time of diagnosis or surgery, but 20 rather die from the metastasis and the
recurrence of the cancer. Other therapies are also often ineffective.
Radiation therapy is only effective for local cancer therapy at early and
middle stages of cancer, and is not effective for the late stages of cancer
with metastasis. Chemotherapy can be effective, but there are severe side
effects, e.g., vomiting, low white blood cells (WBC), loss of hair, loss of
weight and 25 other toxic effects. Because of the extremely toxic side
effects, many cancer patients cannot successfully finish a complete
chemotherapy regimen. Some cancer patients die  -1    il,, 9 JUL 20p1 



wo 01 o;zs~~H PCTIUStII/111737 from the chemotherapy due to poor tolerance
to the chemotherapy. The extreme side effects of anticancer drugs are
caused by the poor target specificity of such drugs. The drugs circulate
through most normal organs of patients as well as intended target tumors.
The poor target specificity that causes side effects also decreases the
efficacy of S chemotherapy because only a fraction of the drugs is
correctly targeted. The efficacy of chemotherapy is further decreased by
poor retention of the anti-cancer drugs within the target tumors.
Immunotherapy, including the use of cancer vaccines, such as autologous
vaccines, is effective for cancer patients with tumor burdens of less than
10$ tumor cells. 10 Immunotherapy is often used as an adjunctive therapy in
combination with other therapies such as surgery, radiation therapy and
chemotherapy to clear out the remaining tumor cells. Immunotherapy and the
use of tumor vaccines have not proven effective against a tumor burden
greater than 5 x 109 to 1 O11 tumor cells, which is typical in a patient
with small, symptomatic metastases. In addition, autologous tumor
vaccination 15 involves complicated procedures and requires a tumor
specimen be processed for each patient to be treated. Alcohol intratumoral
injection therapy has been applied W clinical practices in the treatment of
liver neoplasms and others cancers. Alcohol injection therapy alone does
not kill all tumor cells because of the limiting volume of alcohol that can
be injected, 20 coagulating necrosis of normal living tissues caused by
alcohol, alcohol dilution by the blood in the tumor to non-effective
concentrations, especially when treating the large tumors and other
factors. Alcohol cannot be injected close to critical structures, such as
the central nervous system. Alcohol intratumoral injection therapy also has
been administered with certain anti-tumor agents that are co-injected (Yu
et al. ( 1994) J. 25 Current Oncology, l :97-100). hi these protocols, the
coagulated mass of tissue resulting from the alcohol injection serves as a
slow release depot for the anti-tumor agent. At present, there is no
effective treatment for patients with high tumor burdens. Since early stage
tumors are not easily detectable, many patients who are diagnosed with
cancer are at the later stages of cancer with the tumor burden greater than
5 x 109 to l0i 1 30 tumor cells, or the tumor has already metastasized into
other tissues. For these patients, -2   wo o1/n;2xcx ~ s uu~ 200 PCT/lJSfl1
/(11737 traditional cancer therapies such as surgery, radiation therapy and
chemotherapy may no longer be effective and/or suitable. Despite some
progress of cancer therapy, there are few, if any, effective treatments.
Due to the severity and breadth of neoplasm, tumor and cancer, there is a 5
great need for effective treatments of such diseases or disorders. An ideal
cancer therapy should have the potency to eradicate systemic tumor at
multiple sites in the body and the specificity to discriminate between
neoplastic and non-neoplastic cells. Therefore; it is an object herein to
provide treatments for such diseases and disorders. In particular, it is an
object herein to provide a cancer therapy that has the potency to eradicate
systemic 10 tumor at multiple sites in the body and the specificity to
discriminate between neoplastic and non-neoplastic cells. . Disclosure of
the Invention Provided herein are combinations for intraturnoral therapy
that include agents that cause coagulation of tumor tissue acid agents that
enhance the inflammatory response to 15 the resulting coagulated tissue
mass. Preferred among the combinations are those that include three
components (designated three in one or TIO) for intratumoral injection
therapy and methods of treatment using the compositions. The combinations
include an oxidizing agent or a reducing agent, a protein denaturing agent
or other coagulating means or treatment, and a hapten. The combinations are
used' to treat tumors, e.g., solid 20 tumor s. It is shown herein that
these combinations, such as those that include one or more oxidizing agents
and/or reducing agents, protein denaturing agents and haptens have broad
applicability in the treatment of various types of neoplasms, tumors and
cancers, particularly solid tumors that are not effectively treatable with
traditional cancer therapy 25 such as surgery, radiation therapy,
chemotherapy and inununotherapy. Provided herein are methods and
compositions for treating neoplasms, tumors and cancers. Encompassed within
the methods are the uses of any combinations of one or more oxidizing
agents or reducing agents, protein denaturing agents and haptens that can
alleviate, reduce, ameliorate, or prevent neoplasms, tumors and cancers; or
place or 30 maintain in a state of remission of clinical symptoms or
diagnostic markers associated -3   1 9 JUL 2004 wo om;2soH 



PCT/11S111/(11737 with such neoplasms, tumors and cancers, particularly
solid tumors that arenot effectively treatable with traditional cancer
therapy such as surgery, radiation therapy, chemotherapy and immunotherapy.
The combinations can be used alone or in conj~.mction with other treatments
for neoplasms, tumors and cancers. 5 The neoplasms, tumors and cancers that
can be treated include, but are not limited to, the neoplasm of adrenal
gland, anus, auditory nerve, bile ducts, bladder, bone, brain, breast,
bruccal, central nervous system, cervix, colon, ear, endometrium,
esophagus, eye, eyelids, fallopian tube, gastrointestinal tract, head and
neck, heart, kidney, larynx, liver, lung, mandible, mandibular condyle,
maxilla, mouth, nasopharynx, nose, oral cavity, 10 ovary, pancreas, parotid
gland, penis, pilma, pituitary, prostate gland, rectum, retina, salivary
glaxids, skin, small intestine, spinal cord, stomach, testes, thyroid,
tonsil, urethra, uteuus, vagina, vestibulocochlear nerve and vulva
neoplasm. Preferably, the neoplasms, tumors and cancers to be treated is a
solid tumor. The combinations are particularly effective for solid tumors,
includuig solid tumor larger than 10s cells, e.g., from about 15 5X109 to
about 1011 cells. The combinations are provided to improve the therapeutic
efficiencies of cancer therapy for most cancer patients, including very
earlier stage cancer patients with visible tumor mass who may not be
candidates for surgery and late stage cancer patients with larger tumors or
metastases for whom the opportunity for stu gery may have passed. 20 Each
component may be a separate composition or agent ~or may be combined. The
combination is intended to induce coagulation of the tumor and to enhance
the inflammatory response to the coagulated tissue. Hence, provided herein
are combinations, preferably in the form of pharmaceutical compositions,
including one or more oxidizing agents or reducing agents, 25 protein
denaturing agents and haptens. The combinations are typically
pharmaceutical compositions that include an oxidizing agent or reducing
agent, a protein denaturing agent and a hapten formulated for single dosage
administration. The compound and agent can be administered separately; such
as successively, or can be administered intermittently, or together as
three separate compositions as a nuxture in a single 30 composition. When
administered successively or intermittently, the time period between
administration of each is typically on the order of less than a day,
preferably less than an -4   WO (11/(1;28G8 1 9 JUL 2~~r PCT/l)SIIt/111737
hour, bul may be longer. The precise order and timing of administration can
be determined empirically. The dosage of each can be empirically
determined, but is generally the dosage of an agent normally used to treat
neoplasms, tumors and cancers, and an amount sufficient 5 to further
enhance other neoplasm treatment, or suff cient when used alone to reduce
or ameliorate or in some manner reduce symptoms of the neoplasms. The
combinations can . be packaged as kits. The compositions are administered
directly into a tumor. Upon administration they result in coagulation of
the tumor and create what is herein referred to as an 10 intratumoral
autologous drug release biomaterials depot. These biomaterials depots are
called IAWBDs. Immunologic adjuvants can also be administered with the
combinations. Such adjuvaalts include, but are not limited to, Bacille
Calmette-Guerin (BCG), interferons or the colony-stimulating factor GM-CSF
after the pretreatment with low dose 15 cyclophosphamide. When the
combination TIO is administered to form an IAWBD, the therapy immediately
kills a lot of tumor cells by an over-dose oxidation (or reduction) of the
tumor matrix and tumor tissue, which results in the shrinking of the tumor.
This results in a lower tumor burden that is treatable with immunotherapy
or treatment with tumor 20 vaccines. It also creates an area of
inflammation that attracts lymphocytes and other 



inflammatory response mediators to the target tumor site. The attracted
lymphocytes include the tumor antigen presenting cells (ADCs), macrophages,
dendritic cells (DCs), and activated B cells. These lymphocytes are exposed
to tumor antigens generated from the tumor cell lysis and elicit a
tumor-specific immune response. 25 When the TIO makes an T.A.WBD with
inflanunation and tumor cell lyses, the lysed tumor cells in the resulting
depot are modified with the haptens and generate modified, MHC-associated
peptides with more complex immunogens, which are then released, and
function as an autologous tumor vaccine. Such a tumor vaccine enhances the
patient's own tumor in ununogenicity, stimulates T lymphocytes against the
live tumor 30 cells in and around the original tumor that are not killed by
the initial coagulation, metastasized tumor and micro-lesions of tumor
after the intratumoral coagulation -5   1 9 JUL 2004 wo ol/u2s~~s
PCT/USII1/(11737 therapy. This autologous tumor vaccination plays an
important role for prevention of the tumor metastases and recovery from the
original. tumor. In addition, additional therapeutic viruses or nucleic
acids, e.g., DNA, cDNA, can also be included in the combination. Upon
administration these will be encapsulated in S the IAWBD and can be fused
to or transfected into some of the remaining tumor cells in and around the
IAWBD, producing i~a situ genetically modified tumor vaccines -and hybrid
vaccines. The tumor DNA or RNA from tumor lysis may be transfected into
dendritic cells, which directly accept tumor antigen signals. The
chemically and genetically modified intratumoral tumor vaccines cooperate
to initiate effective antigen 10 - specific and antigen-non-specific or
co-stimulatory signal antitumor immunoresponses. The combinations can also
include other agents, such as anti-angiogenic agents, radiosensitizers and
other cancer therapeutics. For example, upon adminstration of a TIO
combination that additionally includes other such agents, the resulting
coagulum (IAWBD) will slowly release anticancer drugs killing tumor cells
not killed by the initial 1 S coagulation around original tumor site. The
IAWBD can also slowly release radiosensitizer around tumor to increase the
radiotherapy efficiency when it is needed. The IAWBD can further slowly
release an anti-arigiogenic agent to inhibit the blood microvessel
formation for new tumor growth. The anti-neoplastic (anti-cancer) agents
used in the combinations and methods 20 include, but are not limited to, an
anti-angiogenic agent, an alkylating agent, an antimetabolite, a natural
product, a platinum coordination complex, an anthr acenedione, a
substituted urea, a methylhydrazine derivative, an adrenocortical
suppressant, a hormone and an antagonist, an oncogene inhibitor such as an
anti-oncogene antibody or am antioncogene antisense oligonucleotide, an
anti-cancer polysaccharide, or herb extracts such 2S as Chinese herb
exhracts: Anti-angiogenic agents include, but are not limited to, an
inhibitor of basement membrane degradation, an inhibitor of cell migration,
an inhibitor of endothelial cell proliferation, an inhibitor of
three-dimensional organzation and establishment of potency, an angiostatic
gene, an angiostatic chemokine gene, AGM-1470 (TNP-470), 30 angiostatic
steroids, angiostatin, antibodies against av~i3, antibodies against bFGF,
antibodies against II,-1, antibodies against TNF-a, antibodies against
VEGF, auranofin, -6   1 9 JUL 2(~~ wo otloa2scs PCT/l1S(11101737
azathioprine, BB-94, BB-2516, basic FGF-soluble receptor,
carboxyamido-trizole (CAI), cartilage-derived inhibitor (CDI), chitin,
chloroquine, cisplatin, CM 10l, cortisone/heparin, cortisone/hyaluroflan,
cortexolone/heparin, CT-2584, cyclophosphamide, cyclosporin A,
dexamethasone, diclofenac/hyaluronan, eosinophilic 5 ynajor basic protein,
fibronectin peptides, gelatinase inhibitor, glioma-derived angiogenesis
inhibitory factor (GD-AIF), GM 1474, gold chloride, gold thiomalate,
heparinases, hyaluronan (high and low molecular-weight species),
hydrocortisone/betacyclodextran, ibuprofen, indomethacin, interferon-alpha,
interferon gamma-inducible protein 10, interferon-gamma, IL-1, IL-2, IL-4,
IL-12, laminin, levamisole, linomide, 10 LM609, matrix metalloproteillase
inhibitor, marimastat (BB-2516), medroxyprogesterone,
6-methylmercaptoptu-ine riboside, metastat (Col-3), methotrexate,
minocycline, nitric oxide, octreotide (somatostatin analogue), Paelitaxel,
Dpenicillamine, pentosan polysulfate, placental proliferin-related protein,
placental Rnase inhibitor, plasminogen activator inhibitor (PAIs), platelet
factor-4 (PF4), prednisolone, 15 prolactiti (16-Kda fragment),
proliferin-related protein, prostaglandin synthase iuubitor, protamine,
retinoids, Roquinimex (LS-2616. linomide), somatosta.tin, stromelysin
inhibitor, substance P, suramin, SU101, tecogalan sodium (DS-4152),
tetrahydrocortisolsthrombospondins (TSPs), tissue iuubitor of
metalloproteinases (TIMP 1, 2, 3), vascular endothelial growth factor
inhibitors, vitamin A, Vitaxin and vitreous fluids. 20 In one embodiment,
the combination contains a single~composition containing one or more
oxidizing agents and/or reducing agents; protein denaturing agents and
haptens fornzulated for injectable delivery or three compositions, one
containing an oxidizing agent or reducing agent, another one containing a
protein denaturing agent and still another one containing a hapten, where
each is in a pharmaceutically acceptable 25 earner or excipient in an
injectable form. Specific therapeutic regimens, pharmaceutical
compositions, and kits are also provided. In a specific embodiment, a
combination is provided, which combination comprises: a) a protein
denaturing agent; and b) an anti-neoplastic (anti-cancer) agent, such as
Ara-C, wherein the protein denaturin agent is not an alcohol or ethanol. In
30 addition, a combination is provided, which combination comprises: a) an
oxidizing agent _7_ 



wo cnm;2scs ~~ 9 Jf ll 1B04 PCT/US01/(11737 or a reducing agent; b) a
protein denaturing agent; and c) an anti-neoplastic (anti-cancer) agent,
such as Ara-C. In another specific embodiment, a combination is provided,
wluch combination comprises: a) an oxidizing agent or a reducing agent; and
b) an anti-neoplastic (antis cancer) agent, such as Ara-C. In still another
specific embodiment, a combination is provided, which . combination
comprises: a) a hapten; and b) a protein denaturing agent. rn yet another
specific embodiment, a combination is provided, which combination
comprises: a) a hapten; and b) an oxidizing agent or a reducing agent. 10
Also provided is a method for treating neoplasm, in particular solid
tumors, in a mammal preferably a human, comprising in situ administration
of an effective amount of a hapten and coagulation agents) or treatments)
that causes coagulation of the neoplasm, whereby an autologous immune
response is generated against the neoplasm and the neoplasm is treated. The
autologous immune response generated against the 15 neoplasm can be a
humoral and/or a cellular imW une response. Haptens used in the treatment
include, but are not limited to, trinitrophenol (TNP), dinitrophenol (DNP),
N-iodoacetyl-N'-(5-sulfonic 1-naphtyl) ethylene diamine (AED),
dinitrofluorobenzene(DNFB) and Ovabulin (OVA). Oxidizing agents used in the
methods and combinations, include, but are not 20 limited to, hydrogen
peroxide (H202), ozone, polyatomic oxygen 0~, polyatonuc oxygen Os, NaI04,
potassium peroxymonosulfate (oxone), D,L-S-methyllipoic acid methyl ester,
tertiary butyl hydroperoxide, menadione, diamide, iodogen,
N-bromosuccinimide, omeprazole and N-ethylmaleimide. Reducing agents used
in the combinations and methods include, but are not 25 limited to,
hematoxylin, a hypoxic reducing agent such as a nitroimidazole, and
nonnitro compound SR 4233. Protein denaturing agents used in the
combinations and treatment include, buff are not limited to, an alcohol,
guanidine hydrochloride, guanidinium thiocyanate, sodium citrate,
2-mercaptoethanol, sarcosyl, phenol, chloroform and urea. Exemplary
alcohols 30 include, but are not limited to, methyl, ethyl, n-propyl,
~a-butyl, n-pentyl, n-hexyl, ~aheptyl, o-octyl, n-decyl, ti-dodecyl,
n-tetradecyl, n-hexadecyl, n-octadecyl, isopropyl, _g_   1,,,9 JUL 200 wo
ot/os2xcx PCTIUSII I/11 t 737 isobutyl, sec-butyl, tel"t-butyl, isopentyl,
active-amyl, tel"t-pentyl, cyclopentanol, cyclohexanol, allyl, crotyl,
methylvinylmethanol, benzyl, a phenylethyl, ~3-phenylethyl,
diphenylinethanol, triphenylmethanol, cinnamyl, 1,2-ethanediol,
1,2-propanediol; 1,3propanediol, glycerol and pentaerythritol alcohol.
Preferably, the combination also includes a facilitating agent and method
further comprises administering a facilitating agent that facilitates
conjugation between the hapten and a tumor antigen of the neoplasm. The
facilitating agents include, but are not limited to, a chelator such as
glycyltyrosyl-(N-e-diethylenetri-aminepetaacetic acid)lysine (GYK-DTPA) or
doxorubicin adipic-dihydrazide (ADR-ADH), or a chemical 10 linking agent
such as carbodimide. Also preferably, the combination also includes an
immune response potentiator, and the methods further comprise administering
an immune response potentiator to the neoplasm. The immune response
potentiators include, but are not limited to, polysaccharides, herb exhacts
such as Chinese herb extracts, Bacille Calinette-Guerin 1 S (BCG),
Corynebacterium Parvum, an enzyme such as Vibrio cholera neuramini.dase
(VCN), Papa.in, J3-Gal arid ConA, and a non-virulent virus such as a
non-virulent Newcastle virus. N>~cleic acids encoding oncogenes or the
encoded gene product can also be administered, or be included in the
combination of coagulation agents, to enhance the inunune response.
Exemplary oncogenes include, but are not limited to, abl, erbA, 20 erbB,
ets, fes (fps), fgr, fills, fos, last, irztl , int2, jun, hit, B-lyll,
nllas, islet, lllil (ra, fi, lrlos, l7Zyb, IIZyC, N 172]C, Bell (ErbB2),
ral (nlil), Ha-T"aS, Ki-l as, N-1'aS, 1'Bl, TOS, slS, SI"C, S7l.Z, tl"lt
and yes. The combinations may also include a coagulation lysing agent and
the method fiufiher comprises administering such agent to the neoplasm,
either separately or as part of 25 the combination. Coagulation lysilig
agents include, but are not limited to, proteinase K,
Glycosyl-phosphatidylinositol-B7 and pancreatin. These combinations and
methods can also be administered concurrently, 



successively or otherwise in conjunction with chemotherapy, e.g., by
further including an anti-neoplasm agent in the combination of coagulation
agents or administering a 30 combination provided herein, and, then,
preferably within the same day, week or other cycle, administering
chemotherapy. -9   19 JUL 2pp~, W O 1I1 /11a28(8 PCT/l1S(11/111737 The
presently contemplated methods can also be used in conjunction with gene
therapy, e.g., by further including a tumor suppressor gene, such as p16,
p21, p27, p53, RB, Rrl =1, DCG, NP 1 and APC, in the combination of
coagulation agents. Preferably, the tumor suppressor gene is carried out in
a viral vector such as an adenovirus vector, a 5 simian virus vector and a
conditionally replicating human inununodeficiency viral vector. In a
preferred embodiment, a particular combination of H202 as the oxidizing
agent; ethanol as the protein denaturing agent and TNP as the hapten is
used in the treatment. Tn another preferred embodiment, the oxidizing agent
or reducing agent used is 10 from about 0.0l% (w/w) to about 35% (w/w), the
protein denaturing agent used is from about 1 % (w/w) to about 98% (w/w)
and the hapten used is from about 1 mg/ml to about 80 .mg/ml. The
coagulation can also be achieved by treating the neoplasm with certain
physical treatment such as cryotherapy, laser coagulation (ILC),
percutaneous microwave 15 coagulation therapy, radio-frequency-induced
coagulation necrosis, transpupillary thermotherapy and radiationtherapy. In
a preferred embodiment, the hapten and the coagulation agents) are
administered to the neoplasm via injection. W a preferred embodiment, the
hapten and the coagulation agents) are 20 administered to the neoplasm in
combination with a surgical 'procedure. Further provided is a method for
treating neoplasm, in particular solid tumors, in a mammal preferably a
human, comprising in situ administration of an effective amount of an
anti-neoplastic (anti-cancer) agent, such as Ara-C, and coagulation agents)
or treatments) that causes coagulation of the neoplasm, whereby the
neoplasm is treated. 25 Preferably, the coagulation agents) is a protein
denaturing agent that is not an alcohol or ethanol. Also preferably, the
coagulation agents) is a combination of a protein denaturing agent and an
oxidizing agent or a reducing agent. In another specific embodiment, a
method is provided for treating neoplasm, in particular solid tumors, in a
mannnal preferably a human, wluch method comprises i~a 30 sitzr
administration of an effective amount of an anti-neoplastic (anti-cancer)
agent, such -10   W O l11 /IIS28li8 PCT/USO1/(11737 as Ara-C, and an
oxidizing agent or a reducing agent that causes coagulation of the
neoplasm, whereby the neoplasm is treated. In still another specific
embodiment, a method is provided for treating neoplasm, in particular solid
tumors, in a mammal preferably a human, which method comprises in 5 situ
administration of an effective amount of a hapten and a protein denaturing
agent, whereby an autologous immune response is generated against the
neoplasm and the neoplasm is treated. In yet another specific embodiment, a
method is provided for treating neoplasm, 



in particular solid tumors, in a mammal preferably a human, which method
comprises isz 10 situ administration of an effective amount of a hapten and
an oxidizing agent or a reducing agent, whereby an autologous immune
response is generated against the neoplasm a~ld the neoplasm is treated.
Particular compositions of and combinations are described in the sections
and subsections which follow. 15 Brief Description of the Drawings Figure 1
depicts the general concept and certain embodiments of the disclosed
neoplasm treatment methods. Figure 2 illustrates certain apparatus and
methods for injection of the disclosed combination into tumors. 20 Figure 3
shows the result of a treatment study in mice. Figure 4 shows th result of
a radioisotope retaining study in mice. Modes of Carrying Out the Invention
Provided herein are combinations and methods for intratumoral cancer
immunotherapy involving coagulation of neoplasm, tumor and cancer tissues,
and 25 preferably combined with intratumoral, focused chemotherapy, gene
therapy, radiotherapy and surgery. It is disclosed herein that coagulation
of neoplasm, tumor or cancer tissues and cells in conjunction with iJZ situ
delivery of a hapten is an effective treatment for such neoplasm, tumor or
cancer. Coagulation cm be achieved by chemical means, i.e., treating the
neoplasm tissues or cells with a combination of an oxidizing -11   1:9 sW
200 wo ul/o;2st~s PCT/USO1/(11737 agent or a reducing agent and a protein
denaturing agent. Coagulation can also be achieved by physical means, i.e.,
subjecting the neoplasm tissues and cells to various physical treatment
such as cryotherapy, laser coagulation (ILC), percutaneous microwave
coagulation therapy, radio-frequency-induced coagulation necrosis,
transpupillary 5 therlnotherapy and radiationtherapy. Although not wished
to be bound by any theories or mechanisms described herein, it is the
current understanding that the followilzg effects of coagulation and hapten
contribute to the treatment of neoplasms, tumors and cancers. First,
coagulation of the neoplasm tissues W d cells, whether mediated by in. situ
chenucal or physical means, kills 10 at least some, in many cases more than
50% of the neoplastic cells in a target tumor. In general, the coagulation
acts like a surgery that reduces the neoplasm mass burden to be treated by
the subsequent immunotherapy. In addition, coagulation also results in
structural changes in the cell surface, the extracellular matrix and cell
lysis to release the contents of the neoplastic cells, i. e., local
inflammation. This inflammatory effect, 15 coupled with the presence of the
added hapten, which is combined with the tumor specific antigen due to
neoplastic cell lysis by coagulation, further generates more complex
inununogens. This inflammatory area attracts various lymphocytes, such as
the tumor antigen presenting cells (APCs), macrophages, dendritic cells
(DCs) and activated B cells, to the area and interact with the tumor
antigens, e.g., the complex tumor antigens, 20 DNAs, RNAs and other
contents released from the cell lysis.' ~ These interactions induce a
tumor-specific immune response, which includes humoral, cellular and
complementmediated response. This local tumor-specific immune response is
further enhanced by the presence of adjacent live neoplastic cells not
initially killed by the coagulation. In 



this way, the subsequent tumor-specific immune response augments the effect
of the 25 coagulation (r.'iz situ vaccination) and extends to the
metastasized neoplastic sites as an "invisible surgical knife" preventing
recurrence and metastasis of the neoplastic cells. The present combinations
and methods may also exert their therapeutic effects through their effects
on extracellular matrix (EM). hi vivo, tumor cells are surrounded by the
extracellular matrix (EM) such as collagen, fibronectin, proteoglycans 30
(protein/Carbohydrate), hyaluronic acid and other high molecular weight
substances. It has been shown that there are differences between the EM of
tumor and that of normal -12   1:9 ,IUL 2004 wo o t /os2soH
PCT/USIIt/(11737 tissues. Fibronectins and collagens, the two major EM
components that are mostly studied, are both qualitatively and
quantitatively altered with transformation of cells. Research has shown
that fibronectin secreted by transformed cells is phosphorylated to a much
greater extent when compared to equivalent normal tissues. In addition, the
5 fibronectin synthesized by tumor cells has a slow electrophoretic
mobility. The tumor cells also have very little, if any, surface-associated
fibronectin. The amount of secreted fibronectin by tumor cells is much
lower than that secreted by normal cells. Collagen is a long protein strand
or molecular rope which binds other substances together and acts as a
carrier of information to the cells. It was shown that the nature of the
collagen 10 surrounding cells is related to cell shape, differentiation and
cell division. It is believed that the modification or destruction of the
EM of cancer results in the starvation of the cells, shutting off
critically needed glucose to cancer cells. When the present combination,
e.g., the combinations described in the Disclosure of the Invention or the
combinations described in the following Section B, is injected into 15
tumor, the combination will be distributed throughout the EM surrounding
the tumor. The EM will be denatured or altered by oxidation or reduction.
For example, when hydrogen peroxide (Hz02) is used as the oxidizing agent,
EM will at least be partially destroyed by the hydrogen peroxide to produce
the hydroxyl radicals (305 nm light). EM will also at least be partially
destroyed by the reactions with a reducing agent such as 20 hematoxylin.
Such partial destruction will result in the EM shape disfiguring. In
addition, when an anticancer drug is used in conjunction with the present
combination, the anticancer drug will be trapped to some extent in collagen
and other EM substances. Subsequent to EM changes, the central portion of
the tumor is necrosed while the periphery is only slightly modified, which
allows slow release of anti-cancer drug to 25 surrounding tumor cells after
the initial therapy. Further, while the tumor is necrosed, a lot of tumor
proteins can be modified by a hapten, such as TNP or DNP if included in the
present combination, to increase the tumor-specific antigenecity. The
tumor-specific innnune response can be augmented by i~a sitn administering
or by including in the combination of coagulation agents, a facilitating
agent that 30 facilitates conjugation between the hapten and a tumor
antigen, an immune response potentiator, a coagulation lysing agent, an
oncogene product or any combination thereof. -13   wo ono;2xcx 1:9 JUt 2004
PCT/llSlll/111737 The contemplated treatment can be used alone or can be
used in conjunction with other cancer therapies, such as, but are not
limited to, surgery, radiation therapy, chemotherapy and traditional
immunotherapy. Fox example, this treatment can be used with chemotherapy by
including an anti-neoplastic agent, such as an anti-angiogenic agent, in
the combination of coagulation agents. This combination treatment is
advantageous because coagulation enhances retention of the anti-neoplastic
agents within the coagulated neoplastic mass, thereby exposing the
neoplastic mass to the antineoplasm agent for longer time. In this aspect,
coagulation acts as a controlled drug release vehicle. 10 In smnmary, the
coagulation eliminates at least some or more than 50% of the 



neoplastic cells iu the target tumor. Anti-neoplastic agents kill the
left-over live neoplastic cells not initially killed by the coagulation.
The in situ "vaccination" further eliminates live neoplastic cells,
resulting in better therapeutic efficacy than any of the separate
treatments. 15 In one example, the treatment can be used with
radiationtherapy by including a radiation sensitizes in the combination of
coagulation agents. W this aspect, the coagulation acts as controlled drug
release vehicle to release the radiation sensitizes to the live neoplastic
cells not initially killed by the coagulation and increases radiation
therapy efficacy. 20 W another example, the treatment can be used before
"surgery. In this aspect, coagulation plays an important role for the
pretreatment of neoplasm and makes it easier for surgeon to remove the
neoplastic mass and reduces the neoplasm metastasis rate. In still another
example, the treatment can be used with gene therapy by including nucleic
acid encoding a desired wild-type oncogene, tumor suppressor gene, immune
25 cytokine gene or apoptosis gene in the combination of coagulation
agents. This combination treatment is advantageous because coagulation may
facilitate the delivery of these wild-type oncogenes or tumor suppressor
genes into live neoplastic cells, which may then be carried to other sites.
In this aspect, the live neoplastic cells affected by coagulation act as
gene therapy vectors. 30 Jn all treatments, an immunological adjuvant, such
as BCG, can be used in the combination of coagulation agents to augment the
immune response to the tumor cells. -14   ~1~9 JUL ~cx~~ wo om;2scs
PCT/US(11/(11737 The irnmunological adjuvants can be reinjected repeatedly,
e.g., every 2 to 4 weeks. Low-dose, e.g., 200 to 300 mglm2 cyclosphamide
can also be administered prior to, e.g., 3 days, each i~a situ vaccination
to augment the development of cell-mediated immunity to the antigens. S A.
DEFINITIONS Unless defined otherwise, all technical and scientific terms
used herein have the same meaning as is corninonly understood by one of
ordinary skill in the art to which this invention belongs. All patents,
applications, published applications and other publications and sequences
from GenBank and other databases referred to herein are 10 incorporated by
reference in their entirety. If a definition set forth in this section is
conk ary to or othemvise inconsistent with a definition set forth in
applications, published applications and other publications and sequences
from GenBaulc and other data bases that are herein incorporated by
reference, the definition set forth in this section prevails over the
definition that is incorporated herein by reference. 15 As used herein, "a"
or "an" means "at least one" or "one or more." As used herein, an
oxidation-reduction reaction refers to a reaction in which electrons are
transferred from a donor to an acceptor molecule. As used herein, an
oxidizing agent (or oxidant) refer s to an agent that accepts electrons in
an oxidation-reduction reaction. 20 As used herein, a reducing agent (or
reductant) refers to an'agent that donates electrons in an
oxidation-reduction reaction. As used herein, a protein denaturing agent
refers to an agent that causes the denaturation of the protein, i.e.,
partial or complete unfolding of the specific native conformation
(secondary, tertiary or quaternary structure) of the polypeptide chain{s)
of 25 the protein. As used herein, alcohol refers to a series of hydroxyl
compounds having the 



general structure formula C"HZ"+u including methmol and ethanol. As used
herein, hapten refers to an antibody-specific substance that cannot induce
antibody fornlation unless bound to a earner or molecules. Once a hapten is
conjugated 30 to a carrier/molecule, the antibody produced using the
conjugate may recognize the -15   r~ 9 JUL 2A04 WO (11/f152818 PCT/USO1
/(11737 hapten and/or the carrier/portion. The conjugate of
hapten-carrier/molecule may also generate specific cellular immune
response. As used herein, an anti-neoplastic treatment refers to any
treatment designed to treat the neoplasm, tumor or cancer by lessening or
ameliorating its symptoms. Treatments that prevent the occurrence of
neoplasm, tumor or cancer or lessen its severity are also contemplated. As
used herein, neoplasm (neoplasia) refers to abnormal new growth, and thus
means the same as tunaof-, which may be benign or malignant. Unlike
lzyperplasia, neoplastic proliferation persists even in the absence of the
original stimulus. 10 As used herein, cancer refers to a general term for
diseases caused by any type of malignant tumor. As used herein, malignant,
as applies to tumors, refers to primary tumors that have the capacity of
metastasis with loss of both growth control and positional control. As used
herein, an anti-neoplasm agent (used interchangeably with anti 1 S
neoplastic agent, anti-tumor or anti-cancer agent) refer s to any agents
used in the antineoplasm treatment. These include any agents, that when
used alone or in combination with other compounds, can alleviate, reduce,
ameliorate, prevent, or place or maintain in a state of remission of
clinical symptoms or diagnostic markers associated with neoplasm, tumor or
cancer, and can be used in methods, combinations and compositions 20
provided herein. Anti-neoplastic agents include, but are not limited to,
anti-angiogenic agents, alkylating agents, antimetaboiite, certain natural
products, platinum coordination complexes, anthracenediones, substituted
areas, methylhydrazine derivatives, adrenocortical suppressants, certain
hormones and antagonists, anti-cancer polysaccharides axed certain herb
exhacts such as Chinese herb extracts. 25 As used herein, anti-neoplasm
agent (or anti-tumor or anti-cancer agent) or antineoplasm treatment does
not encompass a combination comprising an oxidizing agent or a reducing
agent, a protein denaturing agent; and a hapten, or use thereof for
fireatment, but encompasses a11 agents and treatment modalities known to
those of skill in the art to ameliorate the symptoms in some manner of a
neoplasm, tumor or cancer. 30 As used herein, "angiogenesis" refers to the
generation of new blood vessels from parent microvessels. Angiogenesis is
highly regulated by a system of angiogenic -16   1 9 ,lUL 200 wo u1/osaxcx
PCT/USII 1/1i1737 stimulators and inhibitors. Pathological angiogenesis is
caused by a shift in the net balance between stimulators and inhibitors of
angiogenesis, e.g., due to the overproduction of normal or aberrant forms
of angiogenic mediators, or due to a relative deficiency in inhibitors of
this process. 5 As used herein, "undesired and/or uncontrolled
angiogenesis" refers to pathological angiogenesis wherein the influence of
angiogenesis stimulators outweighs the influence of angiogenesis
inhibitors. As used herein, "anti-angiogenic treatment or agent" refers. to
any therapeutic regimen and compound, when used alone or in combination
with other treatment or 10 compounds, that can alleviate, reduce,
ameliorate, prevent, or place or maintain in a state of remission of
clinical symptoms or diagnostic markers associated with undesired and/or
uncontrolled angiogenesis. As used herein, "ii~lubitor of a.n endotheliase"
is not considered an "anti-angiogenic treatment or agent." As used herein,
"tumor suppressor gene" (or anti-oncogene, cancer susceptibility 



1 S gene) refers to a gene that encodes a product which normally negatively
regulates the cell cycle, and which must be mutated or otherwise
inactivated before a cell can proceed to rapid division. Exemplary tumor
suppressor genes include, but are not limited to, p16, p21, p53, R.B (r
etinoblastoma), WT-1 (Wilm's tumor), DCC (deleted in colonic carcinoma),
NF-1 (neurofibrosarcoma) and APC (adenomatous polypospis coli}. 20 As used
herein, "oncogene" refers to a mutated andlor overexpressed version of a
normal gene of animal cells (the pr-oto-oracogerae) that in a dominant
fashion can release the cell from nornial restraints on growth, and thus
alone, or in concert with other changes, convert a cell into a tumor cell)
Exemplary oncogenes include, but axe not limited to, abl, er bA, erbB, ets,
fes (fps), fgr, firas, fos, hst, iratl , int2, jun, lait., B-lynx, naas, 2S
naet, nail (rah, naos, nayb, r7ryc, N nayc, rreu (Ef~bB2), r~al (rrZil),
Ha-ras, Ki-ras, N r-as, r-el, r~os, sis, sr~c, ski, tr k and yes. As used
herein, "antisense polynucleotides" refer to synthetic sequences of
nucleotide bases complementary to mRNA or the sense strand of double
stranded DNA. Admixture of sense and antisense polynucleotides under
appropriate conditions leads to 30 the binding of the two molecules, or
hybridization. When these polynucleotides bind to (hybridize with) mRNA,
inhibition of protein synthesis (translation) occurs. When these -17
Q1,..9 JUL 2U04 wo o1/os2scs PCT/USII l/(11737 polynucleotides bind to
double stranded DNA, inhibition of RNA synthesis (transcription) occurs.
The resulting inhibition of translation and/or transcription leads to an
inhibition of the synthesis of the protein encoded by the sense strand. As
used herein; antibody includes antibody fi agrnents, such as Fab fragments,
which are composed of a light chain and the variable region of a heavy
chain. As used herein, humanized antibodies refer to antibodies that are
modified to include "human" sequences of amino acids so that administration
to a human will not provoke an immune response. Methods for preparation of
such antibodies are known. For example, the hybridoma that expresses the
monoclonal antibody is altered by 10 recombinant DNA techniques to express
an antibody in which the amino acid composition of the non-variable regions
is based on human antibodies. Computer programs have been designed to
identify such regions. As used herein, "a facilitating agent that
facilitates conjugation between the hapten and a tumor antigen" refers to
an agent that links the hapten to the tumor antigen, 15 or any agent that
facilitates such linkage. The linkage between the hapten and the tumor
antigen can be covalent or non-covalent, and can be mediated by
hydrophobic, polar, ionic, electrostatic or other interactions. As used
herein, "immune response" refers to alteration in the reactivity of an
organism's immune system in response to an antigen; in vertebrates, this
may involve 20 antibody production, induction of cell-mediated immunity,
complement activation or development of inununological tolerance. As used
herein, "immune response potentiator" refers to a substance that enhances
an antigen's effect in elicitizig an immune response. As used herein,
"coagulation" refers to a process of causing transformation of 25 cells,
contents therein, and extracellular matrix into a soft, semisolid or solid
mass. As used herein, "coagulation Iysing agent" refers to an agent that
loosens or solubilize the coagulation. As used herein, "coagulation of
neoplasm" refers to a process of causing transformation of neoplastic
cells, contents therein, and extraceIlular matrix into a soft, 



30 semisolid or solid mass, which ixansformation results in death of the
coagulated -18   1 9 JUL 2pp~ wo 0~/o;2HCs PCT/US(11/II1737 neoplastic
cells and enhance the coagulated neoplastic cells' retention of agents
administered to the neoplasm. As used herein; a cytokine is a factor, such
as lymphokine or monokine, that is produced by cells that affect the same
or other cells. A "cytokine" is one of the group of molecules involved in
signaling between cells during immune responses. Cytokines are proteins or
peptides; and some are glycoproteins. As used herein, "interleukin (IL)"
refers to a large group of cytokines produced mainly by T cells, although
some are also produced by mononuclear phagocytes, or by tissue cells. They
have a variety of functions, but most of them are involved in directing 10
other cells to divide and differentiate. Each interleukin acts on specific,
limited group of cells which express the correct receptors for that
cytokine. As used herein, "interleukin-1 (IL-1)" refers to interleukins
made by certain a~Itigen presenting cells (APCs) that, along with IL-6, act
as co-stimulatory signals for T cell activation. The IL-1 gene family
includes IL-la, IL-1 f3 and IL-1 receptor antagonist 15 (IL-1Ra)
(Dinarello, Ei~r. Cytoh-irae Netw., 5 6 :517-522 (1994)). Each member is
first synthesized as a precursor protein; the precursors for IL-1 (proIL-la
and proIL-1(3) have molecular weights of about 31,000 Da. The proIL-la and
mature l7,000 Da IL-la are both biologically active whereas the proIL-1/3
requires cleavage to a 17,000 Da peptide for optimal biological activity.
The TL-IRa precursor has a leader sequence and is 20 cleaved to its mature
form and secreted like most proteins. IL-la and IL-1~ are potent agonists
where II,-1Ra is a specific receptor antagonist. Moreover, IL-IRa appears
to be a pure receptor antagonist with no agonist activity ira vitro or in
vivo. Although IL-1Ra is a secreted protein, there is another form of this
molecule which is retained inside cells. It is called "intracellular" (ic)
IL-lRa. IcIL-1Ra results from alternate mRNA splice 25 insertion of the
IL-1Ra gene replacing the exon coding for the signal peptide. The IL1Ra
forms are functionally indistinguishable. Thus, reference, for example, to
"IL-1" encompasses all proteins encoded by the IL- I gene family including
IL- I c~ IL-1 ~3, IL-1 Ra and icIL-1 Ra, or an equivalent molecule obtained
from any other source or that has been prepared synthetically. It is
intended to 30 encompass IL-1 with conservative amino acid substitutions
that do not substantially alter its activity. Suitable conservative
substitutions of amino acids are lcnown to those of skill -19   1.9 JUL
2004 WO Ill/11528C8 PCT/USII l/01737 in this art and may be made generally
without altering the biological activity of the resulting molecule. Those
of skill in this art recognize that, in general, single amino acid
substitutions in non-essential regions of a polypeptide do not
substantially alter biological activity (see, e.g_, Watson et al. Molecular
Biology of tl7e Gene, 4th Edition, I987, The 5 Bejacnlin/Cununings Pub,
co., p.224). Such substitutions are preferably made in accordance with
those set forth in TABLE I as follows: TABLE 1 Original residueConservative
substitutionAla (A)Gly; SerArg (R)LysAsn (N)Gln; HisCys (C)SerGln (Q)
AsnGlu (E)AspGly (G)Ala; ProHis (H)Asn; GlnIle (I}Leu; ValLeu (L)Ile;
ValLys (K)Arg; Gln; GluMet (M)Leu; Tyr; IlePhe (F)Met; Leu; TyrSer
(S)ThrThr (T)SerTrp (W)TyrTyr ('Y~Trp; PheVal (V)Ile; Le~tl .,.." Other
substitutions are also permissible and ma.y be determined empirically or in
accord IO with I:nown conservative substitutions. As used herein, the amino
acids, wluch occur in the various amino acid sequences appearing herein,
are identified according to their well-known, three-letter or one-letter
abbr eviations. The nucleotides, which occur in the various DNA fragments,
are designated with the standard single-letter designations used routinely
in the art. 15 As used herein, the terms "a therapeutic agent",
"therapeutic regimen", "r adioprotectant", "chemotherapeutic" mean
conventional drugs and drug therapies, including vaccines, which are known
to those skilled in the art. "Radiotherapeutic" agents ar a well knoml in
the art. 



-20   1.9 JUL 2004 wo oinis2srs PCT/1JS01/111737 As used herein, "vaccine"
refers to any compositions intended fox active immunological pxophylaxis. A
vaccine may be used therapeutically to treat a disease, or to prevent
development of a disease or to decrease the severity of a disease either
proactively or after infection. Exemplary vaccines include, but are not
limited to, 5 preparations of killed microbes of virulent strains or living
microbes of attenuated (variant or mutant) strains, or microbial, fungal,
plant, protozoa, or metazoa derivatives or products. "Vaccine" also
encompasses protein/peptide and nucleotide based vaccines. As used herein,
"cytotoxic cells" refers to cells that kill virally infected targets
expressing antigenic peptides presented by MHC class I molecules. 10 As
used herein, "serum" refers to the fluid portion of the blood obtained
after removal of the fibrin clot and blood cells, distinguished from the
plasma in circulating blood. As used herein, an effective amount of a
compound for treating a particular disease is an amount that is sufficient
to ameliorate, or in some mannex reduce the 15 symptoms associated with the
disease. Such amount may be administered as a single dosage or may be
administered according to a regimen, whereby it is effective. The amount
may cure the disease but, typically, is administered in order to ameliorate
the symptoms of the disease. Repeated admiiustration may be required to
achieve the desired ana.elioration of symptoms. 20 As used herein,
pharmaceutically acceptable salts, esters 'or other derivatives of the
conjugates include any salts, esters or derivatives that rnay be readily
prepared by those of skill in this art using known methods for such
derivatization and that produce compounds that may be administered to
animals or humans without substantial toxic effects and that either are
pharmaceutically active or are prodrugs. 2S As used herein, treatment means
any manner in which the symptoms of a conditions, disorder or disease axe
ameliorated or otherwise beneficially altered. Treatment also encompasses
any pharmaceutical use of the compositions herein. As used herein,
amelioration of the symptoms of a particular disorder by administration of
a particular pharmaceutical composition refers to any lessening, 30 whether
permanent or temporary, lasting or transient that can be attributed to or
associated with admiustration of the composition. -21    1, 9 JUL 2D44 wo
ot/o;2scg PCT/US(I1/111737 As used herein, substantially pure means
sufficiently homogeneous to appear free of readily detectable impurities as
determined by standard methods of analysis, such as thin layer
chromatography (TLC), gel electrophoresis and high performance liquid
chromatography (HPLC), used by those of skill in the art to assess such
purity, or 5 sufficiently pure such that further purification would not
delectably alter the physical and chemical properties, such as enzymatic
and biological activities, of the substance. Methods for purification of
the compounds to produce substantially chemically pure compounds are known
to those of skill in the art. A substantially chemically pure compound may,
however, be a mixture of stereoisomers or isomers. In such instances, 10
further purification might increase the specific activity of the compound. 



As used herein, a prodrug is a compound that, upon in vivo adnvnistration,
is metabolized or otherwise converted to the biologically, pharmaceutically
or therapeutically active form of the compound. To produce a prodrug, the
pharmaceutically active compound is modified such that the active compound
will be 15 regenerated by metabolic processes. The prodrug may be designed
to alter the metabolic stability or the transport characteristics of a
drug, to mask side effects or toxicity, to improve the flavor of a drug or
to alter other characteristics or properties of a drug. By virtue of
knowledge of pharmacodynamic processes and drug metabolism in vivo, those
of skill in this art, once a pharmaceutically active compound is known, can
design 20 prodrugs of the compound (see, e..g_,, Nogrady (198S) Medicinal
Chemistry A Biochemical Approach, Oxford University Press, New York, pages
388-392). As used herein, biological activity refers to the in vivo
activities of a compound or physiological responses that result upon in
vivo administration of a compound, composition or other mixture. Biological
activity, thus, encompasses therapeutic effects 25 and pharmaceutical
activity of such compounds, compositions and mixtures. Biological
activities may be observed in in vitro systems designed to test or use such
activities. Thus, for purposes herein the biological activity of a
luciferase is its oxygenase activity whereby, upon oxidation of a
substrate, light is produced. As used herein, a receptor refers to a
molecule that has an affinity for a given 30 ligand. Receptors may be
naturally-occurring or synthetic molecules. Receptors may also be referred
to in the art as anti-ligands. As used herein, the receptor and
anti-liga~id -22   wo ot/u~2s~s 1 9 JUL 290 PCT/US111/111737 are
interchangeable. Receptors can be used in their unaltered state or as
aggregates with other species. Receptors may be attached, covalently or
noncovalently, or in physical contact with, to a binding member, either
directly or indirectly via a specific binding substance or linker. Examples
of receptors, include; but are not limited to: antibodies, cell membrane
receptors surface receptors and internalizing receptors, monoclonal
antibodies and antisera reactive with specific antigenic determinants [such
as on viruses, cells, or other materials], drugs, polynucleotides, nucleic
acids, peptides, cofactors, lectins, sugars, polysaccharides, cells,
cellular membranes, and organelles. Examples of receptors and applications
using such receptors, include but are not 10 restricted to: a) enzymes:
specific transport proteins or enzymes essential to survival of
microorganisms, wluch could serve as targets for antibiotic [ligand]
selection; b) antibodies: identification of a ligand-binding site on the
antibody molecule that combines with the epitope of an antigen of interest
may. be investigated; determination of 15 a sequence that mimics an
antigenic epitope may lead to the development of vaccines of which the
immunogen is based on one or more of such sequences or lead to the
development of related diagnostic agents or compounds useful in therapeutic
treatments such as for auto-immune diseases c) nucleic acids:
identification of ligand, such as protein or RNA, binding sites; 20 d)
catalytic polypeptides: polymers, preferably polypeptide's, that are
capable of promoting a chemical reaction involving the conversion of one or
more reactants to one or more products; such polypeptides generally include
a binding site specific for at least one reactant or reaction intermediate
and an active functionality proximate to the binding site, iii wluch the
functionality is capable of chemically modifying the bound reactant 25
[see, e.~., U.S. Patent No. 5,215,899J; e) hormone receptors: determination
of the ligands that bind with high affinity. to a receptor is usefizl in
the development of hormone replacement therapies; for example,
identification of iigands that bind to such receptors may lead to the
development of drugs to control blood pressure; and .. 23    wo ol/oaascs 1
9 JUL 2004 PCT/11S111 /(11737 fJ opiate receptors: determination of ligands
that bind to the opiate receptors in the brain is useful in the development
of less-addictive replacements for morphine and related drugs. 



As used herein, antibody includes antibody fragments, such as Fab fi
agments, 5 which are composed of a light chain and the variable region of a
heavy chain. As used herein, humanized antibodies refer to antibodies that
are modified to include "human" sequences of amino acids so that
administration to a human will not provoke an immune response. Methods for
preparation of such antibodies are known. For example, the hybridoma that
expresses the monoclonal antibody is altered by 10 recombinant DNA
techniques to express an antibody in which the amino acid composition of
the non-variable regions is based on human antibodies. Computer programs
have been designed to identify such regions. As used herein, production by
recombinant means by using recombinant DNA methods means the use of the
well known methods of molecular biology for expressing 1 S proteins encoded
by cloned DNA. As used herein, substantially identical to a product means
sufficiently similar so that the property of interest is sufficiently
unchanged so that the substantially identical product can be used in place
of the product. As used herein equivalent, when referring to two sequences
of nucleic acids 20 means that the two sequences in question encode the
same sequence of amino acids or equivalent proteins, When "equivalent" is
used in refernng to two proteins or peptides, it means that the two
proteins or peptides have substantially the same amino acid sequence with
only conservative amino acid substitutions [see, e.g:, Table 1, above] that
do not substantially alter the activity or function of the protein or
peptide. When 2S "equivalent" refers to a property, the property does not
need to be present to the same extent [e. g_, two peptides can exhibit
different rates of the saar~.e type of enzymatic activity], but the
activities are preferably substantially the same. "Complementary," when
referring to two nucleotide sequences, means that the two sequences of
nucleotides are capable of hybridizing, preferably with less than 25%, more
preferably with less than 30 15%, even more preferably with less than 5%,
most preferably with no mismatches -24   9, 9 JUL 2D04 WO (11/(1S28(8
PCT/11S111/(I l737 between opposed nucleotides. Preferably the two
molecules will hybridize under conditions of high stringency. As used
herein: stringency of hybridization in deterniining percentage mismatch is
as follows: 5 1) high stringency: 0.1 x SSPE, 0.1% SDS, 65C 2) medium
stringency: 0.2 x SSPE, 0.1% SDS, 50C 3) low stringency: I.0 x SSPE, 0.1%
SDS, 50C It is understood that equivalent stringencies may be achieved
using alternative buffers, salts and temperatures. 10 The term
"substantially" identical or homologous or similar varies with the context
as understood by those skilled in the relevant art and generally means at
least 70%, preferably means at least 80%, more preferably at least 90%, and
most preferably at least 95% identity. As used herein, a composition refers
to a any mixture. It may be a solution, a 15 suspension, liquid, powder, a
paste, aqueous, non-aqueous or any combination thereof. 



As used herein, a combination refers to any association between two or
among more items. Combinations include compositions in which two or more
components are contained in a single mixture; it also includes two separate
combinations that are associated. 20 As used herein, fluid refers to any
composition that can flow. Fluids thus encompass compositions that are in
the form of semi-solids, pastes, solutions, aqueous mixtures, gels,
lotions, creams and other such compositions. - 25    ~; 9 JUL_ Z00 wo o
uu~2srs PCT/l1S(11/I11737 As used herein, the abbreviations for any
protective groups, amino acids and other compotmds, are, unless indicated
otherwise, in accord with their conunon usage, recognized abbreviations, or
the ICTPAC-IUB Commission on Biochemical Nomenclature (see, (l972) Biochem.
11:1726). 5 For clarity of disclosure, and not by way of limitation, the
detailed description of the invention is divided into the subsections that
follow. 8. COMBINATIONS In a specific embodiment, provided herein is a
combination useful for intratumoral therapy, which combination comprises:
a) an oxidizing agent and/or a 10 reducing agent; b) a protein denaturing
agent; and c) a hapten. The oxidizing or reducing agent, the protein
denaturing agent and the hapten can be formulated in a single
pharmaceutical composition or each can be formulated in a separate
pharmaceutical composition. Any oxidizing agent that is bio-tolerable can
be used in the combination. In a 15 preferred embodiment, the oxidizing
agent used is hydrogen peroxide (H202), ozone (03), polyatomic oxygen 07,
polyatomic oxygen O8, NaI04, potassium peroxymonosulfate (oxone) (Wozniak
et al., Bioorg. lllecl. Client. Lett., 8 19 :2641-6 (1998)),
D,L-S-methyllipoic acid methyl ester (Pan and Jordan, Bioclr.enaist~y, 37 5
:1357-64 (1998)), tertiary butyl hydroperoxide (Tarin et al., Mol. Hum.
Repnod., 2 12 :89S-901 20 (1996)), menadione (Santini et al., Fnee Ra~lic.
Biol. Meal , 20 '~ :915-24 (1996)), diarnide (Bosin and Kasper, J.
Bioch:ena. Toxicol., 7 3 :139-45 (1992)), iodogen (Saha et al., Int. J.
Rah. Appl. bastnuna., 16 4 :431-3 (1989)), N-bromosuccinimide (Sinn et al.,
Anal. Bioclaem., 170 1 :l86-92 {1988)), omeprazole (Im et al., J. Biol.
Ch.em., 26o(8):4591-7 (1985)), or N-ethylmaleinude (Marzulli et al., Boll.
Soc. Ital. Biol. Spen., 61 1 :121-7 25 (l985)). Any reducing agent that is
bio-tolerable can be used in the combination. In a preferred embodiment,
the reducing agent used is hematoxylin, a hypoxic reducing agent such as a
riitroimidazole, or nonnitro compound tirapazamine (SR-4233) (Zhang and
Stevens, Melanoma Res., 8:510-5 (1998)). 30 Any protein denaturing agent
that is bio-tolerable can be used in the combination. In a preferred
embodiment, the protein denaturing agent used is an alcohol, guaiudine -26
S 10 wo (I1/ua2scs 1 9 JUL 2004 PCT/USII1/(11737 hydrochloride (Inouye et
al., J. Clirz. llTicrobiol.,.20 3 :S2S-9 (1984)), guanidinium. thiocyanate,
sodium citrate, 2-mercaptoethanol, the ionic detergent sarcosyl (Klekamp
and Weil, Arc7a. Bioc7zerra. Bioplz3~s., 246 2 :783-800 (1986)), phenol,
chloroform, urea or an acid. Nonlimiting examples of alcohols that can be
used in the combination include methyl, etlryl, rr.-propyl, rz-butyl,
ra-pentyl, ta-hexyl, rz-heptyl, n-octyl, ra-decyl, rr-dodecyl,
sz.-tetradecyl, u.-hexadecyl, ra-octadecyl, isopropyl, isobutyl, sec-butyl,
tent-butyl, isopentyl, active-amyl, tent pentyl, cyclopentanol,
cyclohexanol, allyl, crotyl, methylvinyhnethanol, benzyl, a phenylethyl,
~3-phenylethyl, diphenylinethanol, triphenylmethanol, cinnamyl,
1,2-ethanediol, 1,2-propanediol, 1,3-propanediol, glycerol or
pentaerythritol alcohol. In a more preferred embodiment, the alcohol used
is ethanol. Any hapten that is bio-tolerable can be used in the
combination. In a preferred 



1S embodiment, the hapten used is trinitrophenol (TNP) (Dieli et al., Irat.
Irr2murzol., 9 1 :1-8 (l997)), dilutrophenol (DNP) (Stjarnkvist et al., J.
Pharna. Sci., 80 5 :436-40 (1991)), Niodoacetyl-N'-(S-sulfonic 1-naphtyl)
ethylene diamine (AED) (Mizuochi et al., .J. Irrarrauraol., 134 2 :673-6
(198S)), dinitrofluorobenzene (DNFB) (Claman, J. Ir~zrrauraol., 116 3
:704-9 (1976)) or Ovabulin (OVA) (Katz et al., J. Irnrraurrol., 107 S
:1319-28 (l971)). In another specific embodiment, the combination further
comprises an anti 20 2S neoplasm agent for combined intratumoral therapy
and chemotherapy. Any anti-neoplasm agents can be used in the combination.
wIn a preferred embodiment, the anti-neoplasm agent used is an
anti-angiogenic agent. More preferably, the anti-angiogenic agent is an
inhibitor of basement membrane degradation, an inlubitor of cell migration,
an inhibitor of endothelial cell proliferation, an inhibitor of
thxeedimensional organization and establishment of potency. Examples of
such antiangiogenic agent are further illustrated in the following Table 2
(Auerbach and Auerbach, P7aar~nzacol. Ther-., 63 3 :26S-31l (1994)). Table
2 Anti-angiogenic agent Type Subtypes Examples Inhibitors of Protease
inhibitors Plasminogen activators (e.g. PAI-1, PAI-2) basement membrane
tissue inhibitors of metalloproteinases (e.g., degradation T17VIP-1 and
TIMP-2) phenylalanyl-propyl arginine chloromethyl ketone-thrombin -27   wo
o1/osasos '1) 9 JJL 20p4 PCT/US(11/111737
TypeSubtypesExamplesCartilage-derived inhibitorsCartilage-derived inhibitor
(CDI)Epithelium-derivedinhibitorsPhorbol
esters1-10-phenanthrolineSteriodsMedroxyprogesterone acetate,dexamethasone,
medroxyprogeste-rove.,triamcinolone acetonide, proline analogsand
tr~ans-retinoic acid, analogues ofsomatostatinAntibioticsnunocycline,
sulphonated derivatives ofdistamycin AInhibitors of cellTaxol,
colchicine,Taxol, colchicine, vinblastine, nocodazolemigrationvinblastive,
nocodazoleInterferons -Leukocyte (a/(3) IFNCholera toxinThe TGFa familya
Difluoromethyl ornithineand other inhibitors ofornithine
decarboxylaseInhibitors of FGF:protanine, PF4, suraminCorticosteroids and
heparinFIexosaminoglycan sulfateInterleukin-8SPARCSPARC ("Secreted Protein,
Acidic and Richin Cysteines")Inhibitors of platelet-Bothr~ops jaranaca
venonactivating factorTargeting mast cells andmacrophages: tluols
andgold-containingcompoundsTargeting lymphocytes:Cyclosporin opioids such
as f3-endorphin orsteroids, anti-lymphocytemorphine sulfate, AGM-1470sera,
irradiationTargeting the extracellularmatrix: peptides,antibodies, sulfated
chitinderivativesHeparin -2~   WO (11/(1;28(i8 1, 9 ,lUl 2~0~ PCT/US(I1/11
t 737 TypeSubtypesExamplesProstaglandins inhibitorsprostaglandin synthesis,
like indomethacinand aspirin, ketorolac, mitoxantrone orbisantrene,
a-guiaconic acid and theirderivatives, amiloridePlacental
ribonucleaseRNasin, glycine-arginine-glycine-inhibitorasparagine-serine
(GRGDS), actin and anarid-actin antibody inhibitAntibioticsherbamycin,
bleomycin, eponemycin,erbstatin, radicicol and staurosporineOther
inhibitors of cell ,hFicardipine, sphingosine-1-phosphate,migrationlinomide
(Nphenylmetliyl-1,2-dihydro-4-hydroxyl-1-methyl-2-oxoquinoline-3-carboxamid
e), platelet-endothelial celladhesion molecule-1 (PECAM-1)Inhibitors
ofInhibitors of fibroblastBlocking antibodies to FGF, pentosa.nendothelial
cellgrowth factorpolysulfate, heparinase,
protamine,proliferationsomatostatai analogues, such as
octreotideThrombospondinsTSP1, TSP2 and TSP3Phorbol estersRetinoidsEtretin,
etretinate or isotretinoin, acitretin,genisteinThe TGF~3sTGFJ3, TGF(~1 and
TGF,(i2Tumor necrosis factor,TNF, IL-1, IFN-~, IFN-a and
macrophage-interfereons, interleuk-insderived endothelial cell inhibitorand
other cytokinesSteroids and heparinTetrahydro S, hydrocortisone,
/3-cyclodextrin tetradecasulfate, estrogenmetabolites such as
2-metlioxyoestradiol,steriods were coadministered with DS4152,a bacterially
derived sulfatedpolysaccharide complexStu'anvnSuranzin, a polysulfonated
ureaa~-MacroglobulinAntibodies to growthAntibodies to bFGF, antibodies to
peptidesfactorsof VEGF, hepatocyte growth factor (scatterfactor),
anti-scatter factor antibodiesAnti-angiogenic peptidesThe 16 kDa fragment
of prolactin, heparin-binding peptide fragments from fibronectin,selected
peptides of TSP, atrial natriureticpolypeptide, PF4, a
non-heparin-bindinganalog of PF4, rPF4-241Retina-derived inlubitors ICrude
extract of the retina in combination - 29    1 9 JUL ~OU4 wo ulo~2s6s
PCT/l1S(11/111737 TypeSubtypesExampleswith adult serumAntibioticsRapamycin,
eponemycin, the spermidinemoiety-containing compound 15-deoxyspergualin,
TAN-1120, a baumycin-group anthracycIine, d-penicillanune,fumagillin, as
well as its more potentsynthetic analogue AGM-1470 (TNP-470),FR-111142,
which was isolated from strainF-2015 of Scolecobasiwra arenariun:,
WF-16775A~ and A2, isolated fromChaetasbolisia ervsiphoides, SP-PG (or
itsmost active component, DS-4152), asulfated
polysaccharide-peptidoglycancomplex produced by an Arthobacterspecies,
tetracyclines, nunocyclineGlycosaminoglycansHyaluronanSPARCOther
pharmacologicalClrloroquine, magnosalin, sulfapyridine,agentsseveral
opioids, gold compounds, dimethylsulfoxideInhibitors of three-The
TGF(3sTGF(31, TGF(32 and TGF(~3dimensionalorganization andestablishment
ofpotency of new bloodvesselsInterferonsIFN-~, IFN-aFatty acidsOxazolonesMD
27032 (4-propyl-5(4-pyridinyl-2(3H)-oxazolone)Inhibitors of basementCyclic
adenosine monophosphate, cis-membrane biosynthesishydroxy-proline, an
inhibitor of collagenproductionInhibitors of cell adhesionYSIGR-containing
peptides, Arg-Gly-Aspmolecules(RGD)-containing peptide Gly-Arg-Gly-Asp-Sex
(GRGDS), vitronectin, fibronectin,antibodies, a,,(33 integrins, antibodies
to c~,a3inhibit, antibodies to E-selectin, sialylLewis-~i ligandOther
inhibitors of three-Nicardipine, phosphohinase G inhibitors,dimensional
organizationsuch as calpliostin C and staurosporine, aof endothelial
cellschimeric toxin in which aFGF was fused tomutant forms of Pseudonronas
exotoxin, IL-1/3, IL-6, TGF-~i and platelet-derivedgrowth factor-BB,
irsogladine, fenretinide, aproline analog, L-adetine-2-carboxylic acid, -30
WO 41/(IS28G8 ~~~ JUL P~T/US(I1/(i1737" I TypeSubtypesExamplescyclosporine,
the l6kDa firagment ofprolactinPhysiological andCell-cell
interactionspericyte, endothelial-pericyte interactions,physical
interventionscocultures of cardiac microvascuIarendothelial cells and
ventricular myocytesBlood flowPhotodynamic therapyPhotocoagulation of
photodynanuc therapyHyperthermiaThe effect of hyperthermia may be exertedby
a combination of endotlielial cell killing,inhibition of replication,
inhibition of cellmigration or by a combination of thesemechanismsHypoxia
In another preferred embodiment, the anti-angiogenic agent used is AGM-1470
(TNP-470), angiostatic steroids, angiostatin, antibodies against av(33,
mtibodies against bFGF, antibodies against IL-1, antibodies against TNF-a,
antibodies against VEGF, 5 auranofin, azathioprine, BB-94, BB-25l6, basic
FGF-soluble receptor, carboxyamido trizole (CAI], cartilage-derived
inhibitor {CDI), chitin, chloroquine, cisplatin, CM 101, 



cortisone/hepa.rin, cortisone/hyaluroflan, cortexolone/heparili, CT-2584,
cyclophosphanude, cyclosporin A, dexamethasone, diclofenac/hyaluronan,
eosinophilic major basic protein, fibronectin peptides, gelatinase
inhibitor, glioma-derived 10 angiogenesis inhibitory factor (GD-AIF), GM
1474, gold chloride, gold thiomalate, heparinases, hyaluronan {high and low
molecular-weight species), hydrocortisone/beta cyclodextran, ibuprofen,
indomethacin, interferon-alpha, interferon gamma-inducible protein 10,
interferon-gamma, IL-1, IL-2, IL-4, IL-12, laminin, levamisole, linomide,
LM609, matrix metalloproteinase inhibitor, marimastat (BB-2516), 15
medroxyprogesterone, 6-methyhnercaptopurine riboside, metastat (Col-3),
methotrexate, minocycline, iutric oxide, octreotide (somatostatin
analogue), Paclitaxel, D penicillamine, pentosan polysulfate, placental
proliferin-related protein, placental Rnase iniubitor, plasminogen
activator inhibitor (PAIs), platelet factor-4 (PF4), prednisolone,
prolactin {16-Kda fragment), proliferin-related protein, prostaglandin
synthase inhibitor, 20 protamine, retinoids, Roquinimex (LS-2616.
linomide), somatostatin, stromelysin inhibitor, substance P, suramin,
SU101, tecogalan sodium (DS-4152), tetrahydrocortisol -31    1:9 JUL 2Q04 S
10 1S wo ono;2srs IP-10, Mig, or SDF-lax. PCT/US(I1111 t 737
sthrombospondins (TSPs), tissue inhibitor of metalloproteinases (T)JVIP l,
2, 3), vascular endothelial growth factor inhibitors, vitamin A, Vitaxin,
vitreous fluids, thalidomide, 3aminothalidon aide, 3-hydroxythalidomide
and, metabolites or hydrolysis products of thalidomide, 3-aminothalidomide,
or 3-hydroxythalidomide (((p'Reilly, Irrnestigational New Drugs, 15:S-13
(I997); J. Nat'l CmZCer-bistit., 88:786-78g (1996); U.S. Patent Nos.
S,S93,990, 5,629,327 and 5,712,291). Also preferably, the anti-angiogenic
agent used is azi angiostatic gene such as angiostain, endostain,
lcringle-S, pEX, T)ZuvIP-1, TIMP-2, T)MP-3, TI1VIP-4, endo::angio, or
endo::PEX; or an angiostatic chemokine genes such as In still another
preferred embodiment, the anti-neoplasm agent used is an alkylating agent,
an antimetabolite, a natural product, a platinum coordination complex, an
anthracenedione, a substituted urea, a methylhydrazine derivative, a.n
adrenocortical suppressant, a hormone and an antagonist. Examples of such
anti-neoplasm agents are further illustrated in the following Table 3:
TABLE 3 Ci~emotherapeutic Agents Useful in Neoplastic Disease CLASSTYPE OF
AGENTNONPROPRIETARY NAMEDISEASE`Allrylating AgentsMechlorethamineHod kui's
disease non- g aHodgkin's lymphomasNitrogen MustardsCyclophosphamideAcute
and chroluclYmphocytic Ieukemias,Hodgkin's disease, non-Hodgkin's
lymphomas,multiple rnyeloma,neuroblastoma, breast,ovary, l~g~ Wilms'
tumor,cervix, testes, soft-tissuesarcomasMelphalan (L-sarcolysin)Multiple
myeloma, breast,ovaryChlorambucilChronic lyrnphocyticleukemia,
primarymacroglobulinemia,Hodgkin's disease, non- -32   WO 11 I/Ils2fifi8
Antimetabolites 1:9 ,fUL 20p4 PCT/US(11/111737 



Hodgkin's lymphomasEthylenimines
andHexamethylmelanineOvaryMethylmelaninesThiotepaBladder, breast,
ovaryAlkly SulfonatesBusulfanChronic GranulocyticleukenuaCarmustine
(BCNiJ)Hodgkin's disease, non-Hodgkin's lymphomas,primary brain
ttunors,multiple myeloma,malignant melanomaNitrosoureasLomustine
(CCNU)Hodgkin's disease, non-Hodgkin's lymphomas,primary brain
tumors,small-cell lungSemustine (methyl-CCNU)Primary brain tumors,stomach,
colonStreptozocinMalignant pancreatic(streptozotocin)insulinoma,
malignaytcarcinoidTriazenesDacarbazine (DTIC;Malignant
melanoma,dimethyltriazenoi-midazole-Hodgkin's disease,
soft-carboxamide)tissue sarcomasFolic Acid AnalogsMethotrexateAcute
lymphocytic(amethopterin)leukemia, chorio-carcinoma, mycosisfungoides,
breast, head andneck, lung, osteogenicsarcomaPyrimidineFluorouacil
(5-fluorouracil;Breast, colon, stomach,Analogs5-FU) Floxuridinepancreas,
ovary, head and(fluorode-oxyuridine;neck, urinary bladder, pre- -33   WO
01/(1528(8 Natural Products . ~:~9 ~L 2~EL~ PeT/USO1/01737 FUdR)malignant
skin lesions(topical)Cytarabine (cytosineAcute granulocytic
andarabinoside)acute lymphocyticleukemiasMercaptopurine (6-Acute
lymphocytic, acutePurine Analogs andmercaptopurine; 6-MP)granulocytic, and
chronicRelated Inhibitorsgranulocytic leukemiasThioguanine (6-Acute
granulocytic, acute.thioguanine; TG)lymphocytic, and chronicgranulocytic
leukemiasPentostatin (2'-Hairy cell leukemia,deoxycoformycin)mycosis
fungoides, chroniclymphocytic leukemiaVinblastine (VLl3)Hodgkin's disease,
non-Vinca AlkaloidsHodgkin's lymphomas,breast, testisVincristiiieAcute
lymphocyticleukemia, neuroblastoma,Wihns' tumor,rhabdomyosarcoma,Hodgkin's
disease, non-Hodgkin's lymphomas,small-cell
lungEpipodophyl-EtoposideTestis, small-cell lung andlotoxinsother lung,
breast,Hodgkin's disease, non-Hodgkin's lymphomas,Teniposideacute
granulocyticleuke~i~, Kaposi's sarcomaDactinomycin
(actinomycinClioriocarcinoma, Wilms'D)tumor, rhab-domyosarcoma,
testis,Kaposi sarcomaAntibioticsDaunorubicin (daunomycin;Acute granulocytic
andrubidomycin)acute lymphocyticleukemiasDoxorubicinSoft-tissue,
osteogenic, andother sarcomas; Hodgkin'sdisease, non-Hodgkin'slymphomas,
acuteIeukemias, breast,genitourinary, thyroid, lung,stomach,
neuroblastomaBleomycinTestis, head and neck, skin;esophagus, lung,
andgenitourinary tract; -34   wo oml;2sos 1" 9 JUL Q004 PCT/USII l/111737
Hodgkin's disease, non-Hodgkin's lymphomasPlicamycin (nuthramycin)Testis,
malignanthypercalcemiaMitomycin (mitomycin C)Stomach, cervix, colon,breast,
pancreas, bladder,head and neckEnzymesL-AsparaginaseAcute
lymphocyticleukemiaBiologicalInterferon-alfaHairy cell
leukemia,ResponseKaposi's sarcoma,Modifiersmelanoma, carcinoid, renalcell,
ovary, bladder, non-Hodgkin's lymphomas,mycosis fungoides, multiplemyeloma,
chronicgranulocytic leukemiaPlatinumCisplatin (cas-DDP)Testis, ovary,
bladder, headMiscellaneousCoordinationCarboplatinand neck, lung,
thyroid,AgentsComplexescervix, endometrium,neuroblastoma,
osteogenicsarcomaAnthracenedioneMitoxantroneAcute granulocyticleukemia,
breastSubstituted UreaHydroxyureaChronic granulocyticleukenua,
polycythemiavera, essentialtln~ombocytosis,
malignantmelanomaMethylhydrazineProcarbazine (N-Hodgkin's
diseaseDerivativemethylhydxazine, MIH)AdrenocorticalMitotane
(op'-DDD)Adrenal cortexSuppressantAdrenocortico-Prednisone (several
otherAcute and chronicsteriodsequivalent.preparationslymphocytic
Ieukemias,available; see Chapter 59)non-Hodgkin's lymphomas,Hodgkin's
disease, breastHormones
andAntagonistsProgestinsHydroxyprogesteroneEndometrium,
breastcaproateMedroxyprogestrone acetateMegestrol
acetateEstrogensDiethylstilbestrolBreast prostateEthinyl estradiol
(otherpreparations available; see - 35    vv v ~r mra~tsori 1, 9 JUI: 2004
PCTll1S111/111737 Chapter
57)AntiestrogenTamoxifenBreastAndrogensTestosterone propionate
~BreastFluoxymesterone (otherpreparations available; seeChapter
58)AntiandrogenFlutanudeProstateGonadotropin-LeuprolideProstateReleasingHor
nione Analog In yet another preferred embodiment, the anti-neoplasm agent
used is cytosine 5 10 analogues such as Cytidine Arabinosyladenine (araC),
Daunomycin, Doxorubicin, Methotrexate (MTV); Fluorinated pyrimidines such
as 5-Fluorouracil (5-FLT; Hydroxyurea; 6-mercaptopurine; plant allcaloids
such as vincristine (VCR}, VP-16 and vinblastine (VLB); alkylating agent
such as Cyclophosphamide tumor cell lyses ide, Mesna, Melphalan, BCNU,
Cisplatin, Nitrogen Mustard (HN2), Trisamine (HN3); Nonclassic alkylating
agent such as Procarbazine; Bleomycin; Mitomycin C; Actinomycin D (DACT);
or an enzyme such as L-Asparaginase. In yet another preferred embodiment,
the anti-neoplasm agent used is an oncogene inhibitor. More preferably, the
oncogene inhibitor is an anti-oncogene antibody or an anti-oncogene
antisense oligonucleotide. For example, antibodies and antisense
oligonucleotides against the oncogenes listed in the following Table 4 can
be used in the combination. Table 4. Oncogenes and tumor
virusesAcronymVirusSpeciesTumor originCommentsablAbelson
leukaenuaMouseChronicTyrPK(src)myelogenousleukaemiaerb,4ErythroblastosisCli
ickenHomology to
humanglucocorticoidreceptorerbBErythroblastosisChickenTryPK
EGF/TGFcreceptoretsE26 myeloblastosisChickenNuclearfes (~'ps)"
ISnyder-Thellen ICat I(TryPK(src) - 36    WO 111/IIS2$li8 1, 9 JUL 2U04
PCT/US(11/(11737 Table 4. Oncogenes and tumor
virusesAcronymVirusSpeciesTumor originCommentssarcomaGardnex-Arnstein
sarcomaf,~r~Gardner-Rasheed sarcomaCatTyrPK(src)finsMcDonough
sarcomaCatTyrPK CSF-1 receptorfps (fes)Fujinami
sarcomaChickenTyrPK(src)fosFBJ osteosarcomaMouseNuclear,
TRlastNVTHumanStomach tumourFGF homologuei~atlNVTMouseMMTV-induced
carcinomaNuclear, TRiiat2NVTMouseMMTV-induced carcinomaFGF
homologuejuryASV17 sarcomaChickenNuclear, TRIaitHardy-Zuckerman 4
sarcomaCatTyrPK GFR LB-lymNVTChickenBursallyruphomamasNVTHumanEpidermoiod
carcinomaPotentiates response to angiotensin
II~r~etNVTMouseOsteosarcomaTyrPK GFR Lnail (raf)bMill Hill 2 acute 



leukaemiaChickenSer/ThrPK7710SMoloney
sarcomaMouseSer/TIrrPKnaybMyeloblastosisChickenLeukaemiaNuclear, TRn~ycMC29
myelocytomatosisClickenLymphomasNuclear TRN
nrycNVTHumanNeuroblastomasNuclear~aeu (ErbB2)NVTRatNeuroblastomaTryPK GFR
Lral (nr.il)b3611- sarcomaMouseSer/ThrPKHa-rasHarvey marine
sarcomaRatBladder, manunary and skin carcinomasGTP-bindingKi-rasKirsten
marine sarcomaRatLung, colon carcinomasGTP-bindingN ras iNVT IHuman
INeuroblastomas IGTP-binding -37   vvv ~mnra~acns ~1.9 JtiL 200 PCT/ll S()
1 /(l1737 Table 4. Oncogenes and tumor virusesAcronymVirusSpeciesTumox
originCommentsleukaenuasrelReticuloendothe-liosisTurkeyrosUR2 ~ChickenTyxPK
GFR LsasSimian sarcomaMonkeyOne chain of PDGFsrcRous
sarcomaChickenTyrPKskiSKV770ChickenNucleartrkNVTHumanColon carcinomaTyrPK
GFR LyesY73, Esh sarcomaChickenTyrPK(src) In another embodiment, the
anti-neoplastic agent used is a cellular matrix inhibitor. More preferably,
the cellular matrix inhibitor is an anti-cellular-matrix antibody or au
anti-cellular-matrix antisense oligonucleotide. For example, antibodies 5
and antisense oligonucleotides against the followilig cellular matrix or
cellular matrix gene can be used: caveolin-l, decorin, cadherizis,
catenins, integrins. In a specific embodiment, the combination further
comprises a tumor suppressor gene for combined intratumoral therapy and
gene therapy. In a preferred embodiment, the tumor suppressor gene used is
p16, p21, p27, p53, RB, WT l, DCC, NF l and. APC. 10 hi another specific
embodiment, the combination further comprises a suicide gene such as HS V 1
tk (herpes simplex virus 1 thynudine kinase), tdk&tmk (thymidine kinase &
thymidylate kinase), coda&upp (cytosine deaminase & uracil phophoribosyl
transferase); a cytolytic gene such as granzyme A, Granzyme B, perforin; or
an apoptotic gene such as Balc, Bax, Bcl-XL, Bcl-XS, Bik, Sarp-2, TRAIL. In
still another specific embodiment, 15 the combination further comprises a
cytokine gene, such as IL-1(~, IL-2, IL-4, IL-6, IL-8, IL-10, IL-12, IL-15,
GM-CSF, IFN-c~ IFN-,Q, IFN-~y, TNF-c~ B7.1 or b7.2 to enhance the immune
response. The gene can be used in the form of naked DNA, complexed DNA,
cDNA, plasmid DNA, RNA or other mixtures thereof as components of the gene
delivery 20 system. In another embodunent, the tumor suppressor gene is
included in a viral vector. Any viral vectors that are suitable for gene
therapy can used in the combination. For example, an adenovirus vector
(CT.S. Patent No. 5,869,305), a sinuan virus vector (U.S. -38   W O ll l
/11528!r8 i; s ~m a~~ PCT/USII1 /O1737 Patent No. 5,962,274), a
conditionally replicating human immunodeficiency viral vector (U.S. Patent
No. 5,888,767), retrovirlis, SV40, Herpes simplex viral amplicon vectors
and Vaccinia virus vectors can be used. In addition, the genes can be
delivered in a non-viral vector system such as a liposome wherein the lipid
protects the DNA or other 5 biomaterials from oxidation during the
coagulation. W another pecific embodiment, the combination further
comprises a radiation sensitizes for combined intratumoral therapy and
radiation therapy. Iu a preferred embodiment, the radiation sensitizes used
is SR 2508 (etanidazole) (!hang et al., Int. J. Radiat. Oncol. Biol.
Plays., 4:65-70 (1998)) or Buthionine sulfoximine(BSO) 10 (Vahrmeijer et
al., Cancer CIzenZOtlaer. PlZarniacol:, 44 2 :111-6 (1999)). In a specific
embodiment, the combination further comprises a facilitating agent that
facilitates conjugation between the hapten and a tumor antigen to enhance
the autologous tumor-specific immune response. Preferably, the facilitating
agent used is a chelator or a chemical linking agent. More preferably, the
chelator used is glycyltyrosyl15 (N-e-diethylenetri-arninepetaacetic
acid)-lysine (GYK-DTPA) (Abdel-Nabi and Doers, Targeted Diagn. TITer.,
6:73-88 (l992)) or doxorubicin adipic-dihydrazide (ADR-ADH). Also more
preferably, the chemical linking agent used is carbodiimide. In another
specific embodiment, the combination further comprises an immune response
potentiator to enhance the autologous tumor-specific immune response. 20
Preferably, the immune response potentiator used is Bacille
Calrnette-Guerin (BCG) (Ratliff, Eur. Ufol., 2:l7-21 (1992)),
Corynebacterium Parvum (Lillehoj et al., Aviary Dis., 37 3 :731-40 (1993)),
Brucella abortus extract, glucan, levamisole, tilorone, an enzyme, a
non-virulent virus, polysaccharides, or herb extracts such as Chinese herb 



extracts. More preferably, the enzyme used is Vibrio cholera neuraminidase
(VCN) 25 (Seiler and Sedlacek, Recent Results Gancer Res., 75:53-60
(I980)), Papain (Helting and Nau, Acta Patlaol. Microbiol. Inmaunol.
Scand., 92 1 :59-63 (1984); and Hess, Eus~. J. Intn 7unol., 6:188-93
(1976)),13-Gal or ConA. Also more preferably, the non-virulent virus used
is a non-virulent Newcastle virus (Meulemans et al., Ijet. Rec., l43 11
:300-3 (1998); and Adams, Poult. Sci., 49 1 :229-33 (l970)). Further more
preferably, the 30 polysaccharides used are anti-tumor polysaccharide from
the mycelium of liquid-culW red Agaricus blazei mill (preliminarily
glucomannan with a main chain of 13-1,2-linked -39   wo 0~/o;2xcx 1 9 JtJI
2f~; PCT/l1S(11/(11737 D-mannopyranosyl residues and
13-D-glucopyranosyl-3-O-beta-D-glucopyranosyl residues as a side chain
(Mizuno et al., Bioclzerrz. Mol. Biol. Irzt., 47 4 :707-14 (1999));
anti-tumor polysaccharide preparation from Flanznztslina oelutipes (The
backbones of the polysaccharide is mainly composed of 13-(1-->3)-D-linked
glucose and its molecular 5 weight was estimated to be about 200 kD) {Leung
et al., Intnzurtoplzarrnacoloay, 35 3 :2S5-63 (1997)); sizofiran (SPG)
(Tanji et al., Yakugaku Zasslzi, 110 11 :869-75 (1990)); schizophyllan
{Sakagami et al., Biochenz. Bioplays. Res. Corrtrrr.un., 155 ~2 :650-5
(1988)); mannan (Gavrilenko et al., Yopr~. Onkol.; 29 4 :67-70 (1983));
lentinan (Haba et al., Int. J. Carzcer~, 18 1 :93-104 (1976));
Su-polysaccharide (Su-Ps) (Kumazawa et al., 10 Gan To Kagaku Ryolzo,
14(12):3329-35 (l987)); or mannozym {Zastrow, Padiatr. Gr~er~zgeb., 24 3
:229-36 (l985)). W another specific embodiment, the combination can include
a coagulation lysing agent to enhance the autologous tumor-specific immune
response. Preferably, the coagulation lysing agent used is proteinase K,
Glycosyl-phosphatidylinositol-B7 15 (Brunschwig et al., J. Inznzunother-.,
22 5 :390-400 (l999); and McHugh et al., Cancer Res., 59 10 :2433-7 (1999))
and pancreatin. In yet another specific embodiment, the combil~ation can
include a cytokine to enhance the autologous tumor-specific immune
response. Preferably, the cytokine is administered as a
liposome-encapsulated IL-2 for depot formulation (Knip et al., J. 20
Inznzzrrrother~., 22 6 :525-38 (1999)), or a GM-CSF depot fon~lulation
(Leong et al., J. Inznzunother-., 22 2 :166-74 (1999)). Iu yet another
specific embodiment, the combination further can include an oncogene to
eWance the autologous tumor-specific immune response. Preferably, the
oncogenes set forth in the above Table 4 can be used. 25 In another
embodiment, the combination can include an attenuated,
replication-competent virus vector to enhance the autologous tumor-specific
immune response. Preferably, the attenuated, replication-competent virus
vector used is the herpes simplex virus type 1 (HSV-1) mutant G207, which
is able to replicate in human tumor cells with resultant cell death and
tumor growth inhibition, yet is nonpathogenic in 30 normal tissue (Toda et
al., Hunt. Gerte. Tlzer~., 10 3 :385-93 (1999)). -40   wo 01/o;2scs 1.9
.lUL 200 PCT/USlll/111737 In another embodiment, the combination can
include a reporter to monitor the treatment progress. The reporter can be a
chemical or an enzyme. Preferably, the reporter enzyme is ~3-galactosidase
or its gene. Other reporters known in the art are also contemplated. In on
exemplary embodiment, the combination includes H202 as the oxidizing 



agent, ethanol as the protein denaturing agent, TNP as the hapten. It may
also include carbodiimide as a facilitating agent. The oxidizing agent or
reducing agent is administered in a composition at a concentration from
about 0.01 % (w/w) to about 35% (w/w), the protein denaturing agent 10 is
from about 1 % (wlw) to about 9S% (w1w) and the hapten is from about 1
mg/ml to about 80 mg/ml in the combination. Also provided herein are kits
for use in intratun~oral therapy, which kit include the combination which
includes compositions containing one or more of a) an oxidizing agent or a
reducing agent; b) a protein denaturing agent; and c) a hapten. The kit can
also 15 include syringes for administering the cornposition(s) and
instructions for administration. Also provided herein. is an article of
manufacture for use in intratumoral therapy. The article of manufacture
includes a) packaging material; b) a one or more of an oxidizing agent or a
reducing agent, a protein denaturing agent, and a hapten; and c) a label
indicating that the article is for treating neoplasms. 20 C. METHODS OF
TREATMENT Provided herein are methods for treating neoplasm iii a mammal by
in situ administration to a neoplasm of a mammal an effective. amount of a
hapten and coagulation agents) or treatments) that causes coagulation of
the neoplasm, whereby an autologous immune response is generated against
the neoplasm and the neoplasm is 25 treated. In a specific embodiment, the
mammal treated is a human. In another specific embodiment, the hapten used
is trinitrophenol (TNP), dinitrophenol (DNP), N-iodoacetyl-N'-(5-sulfonic
1-naphtyl) ethylene diamine (AED), dinitrofluorobenzene(DNFB) and Ovabulin
(OVA). Tn still another specific embodiment, the method further comprises
isa situ 30 administering a facilitating agent that facilitates conjugation
between the hapten and a 'tumor antigen of the neoplasm to enhance the
tumor-specific autologous immune -41    wo o1/oa2scs ~:.9 JUL 2004
PCTIUSIII/111737 response. Preferably, the facilitating agent used is a
chelator or a chemical linking agent. More preferably, the chelator used is
glycyltyrosyl-(N-e-diethylenetri-aminepetaacetic acid)-lysine (GYK-DTPA) or
doxorubicin adipic-dihydrazide (ADR-ADH). Also more preferably, the
chemical linking agent is carbodiimide. 5 In yet another specific
embodiment, the method further comprises ira situ administering an immune
response potentiator to enhance the tumor-specific autologous innnune
response. Preferably, the inunune response potentiator used is Bacille
Calmette Guerin (BCG) (Ratliff, Eur~. Urol., 2:17-21 (1992)),
Corynebacterium Parvum (Lillehoj et al., Aviarz Dis., 37 3 :73l-40 (1993)),
Brucella abortus extract, glucan, levamisole, 10 tilorone, an enzyme, a
non-virulent virus, polysaccharides, or herb extracts such as Chinese herb
extracts. More preferably, the enzyme used is Vibrio cholera neuraminidase
(VCN), Papain, l3-Gal or ConA. Also more preferably, the non-virulent virus
used is a non-virulent Newcastle virus. In yet another specific embodiment,
the method further comprises ira situ 15 administering a. coagulation
lysing agent to enhance the tumor-specific autologous irmnune response.
Preferably, the coagulation lysing agent used is proteinase K,
Glycosyl-phosphatidylinositol-B7 or pancreatin. Airy means that can
coagulate neoplasm tissues or cells, e.g., chemical or physical means, can
be used. In a specific embodiment, coagulation of neoplasms is achieved by
20 ira situ administration of a combination comprising: a) an oxidizing
agent or a reducing agent; and b) a protein denaturing agent. The oxidizing
or reducing agent, the protein denaturing agent and the hapten can be
formulated in a single pharmaceutical composition or each can be formulated
in a separate pharmaceutical composition. 25 In a specific embodiment, the
oxidizing agent used is hydrogen peroxide {H202), ozone, polyatomie oxygen
O~, polyatomic oxygen Og, NaI04, potassium peroxymonosulfate (ozone)
(Wozniak et al., Bioorg. pled. Clreru. Lett., 8 19 :264l-6 (1998)),
D,L-S-methyllipoic acid methyl ester (Pan and Jordan, Biocl2enzistry, 37 5
:1357-64 (l998)), tertiary butyl hydroperoxide (Turin et al., Mol. Hur~a.
Reprod., 30 2 12 :895-901 (1996)), menadione (Santini et al., Fnee Radic.
Biol. Med., 20 7 :915-24 (1996)), diamide (Bosin and Kasper, J. Bioclaern.
Toxacol., 7 3 :139-45 (1992)), iodogen -42   WO (11/11;28G8 '~; 9 JUL 20(t4
PCT/l1S(11/(11737 



(Saha et al., Int.. J. Rail Appl. Instr-unz:, I6 4 :431-3 (1989)),
N-bromosuccinimide (Sinn et al., Arzal. Biochena., 170 1 :186-92 (1988)),
omeprazole (Im et al., .I. Biol. Clzenz., 26o~s~:4591-7 (l985)), or
N-ethylinaleimide (Marzulli et al., Boll. Soc. Ital. Biol. Sper-., 61 I
:I21-7 (1985)). In another specific embodiment, the reducing agent used is
hematoxylin, a hypoxic reducing agent such as a nitroimidazole, or nonnitro
compound SR 4233. In still another specific embodiment, the protein
denaturing agent used is an alcohol, guandine hydrochloride, guanidinium
thiocyanate, sodium citrate, 2 mercaptoethanol, sarcosyl, phenol,
chloroform or urea. For example, methyl, ethyl, n 10 , propyl, rz-butyl,
rz-pentyl, n-hexyl, n-heptyl, n-octyl, rz-decyl, n-dodecyl, n-tetradecyl,
rzhexadecyl, n-octadecyl, isopropyl, isobutyl, sec-butyl, tert-butyl,
isopentyl, active-amyl, teat-pentyl, cyclopentanol, cyclohexanol, allyl,
crotyl, methylvinylmethanol, benzyl, a phenylethyl, j3-phenylethyl,
diphenylmethanol, triphenylmethanol, cimlamyl, 1,2 ethanediol,
1,2-propanediol, 1,3-propanediol, glycerol or pentaerythritol alcohol can
be 15 used in the treatment. Preferably, the alcohol used is ethanol.
Protein denaturation can also be achieved by chemical or physical treatment
to reach acidic condition, e.g. , pH from about 2 to about 5. The presently
contemplated intratumoral therapy can be used alone or can be used in
conjunction with other cancer therapies. In a specific embodiment, the
intratumoral 20 therapy is used in conjunction with chemotherapy by further
comprising irz situ adrninisterillg ax1 anti-neoplasm agent to the
neoplasm. Any anti-neoplasm agents can be used. In a preferred embodiment,
the anti neoplasm agent is an anti-angiogenic agent. More preferably, the
anti-angiogenc agent used is an inhibitor of basement membrane degradation,
an inhibitor of cell migration, an 25 inhibitor of endothelial cell
proliferation, an inhibitor of three-dimensional organization and
establishment of potency. Also more preferably, the anti-angiogenic agent
used is AGM-1470 (TNP-470), angiostatic steroids, angiostatin, antibodies
against av/33, antibodies against bFGF, antibodies against IL-1, antibodies
against TNF-c~ antibodies against VEGF, auranofin, azatluopritze, BB-94,
BB-25l6, basic FGF-soluble receptor, 30 carboxyamido-trizole {CAI),
cartilage-derived inhibitor (CDI), clutin, chloroquine, cisplatin, CM 101,
cortisone/heparin, cortisone/hyaluroflan, cortexolone/heparin, CT - 43
~,9 JUL 2g14 WO 111/11;28C8 PCT/USII I/111737 254, cyclophosphamide,
cyclosporin A, dexamethasone, diclofenac/hyaluronan, eosinophilic maj or
basic protein, fibronectin peptides, gelatinase inhibitor, gliomaderived
angiogenesis inhibitory factor (GD-AIF), GM 1474, gold chloride, gold
thiomalate, heparinases, hyaluronan (ligh and low molecular-weight
species), 5 hydrocortisone/beta-cyclodextran, ibuprofen, indomethacin,
interferon-alpha, interferon gamma-inducible protein 10, interferon-gamma,
IL-1, IL-2, IL-4, IL-12, laminin, levamisole, Iinomide, LM609, matrix
metalloproteinase inhibitor, marimastat (BB-25l6), medroxyprogesterone,
6-methylmercaptopurine riboside, metastat (Col-3), methotrexate,
minocycline, nitric oxide, octreotide (somatostatin analogue), Paclitaxel,
D 10 penicillamine, pentosan polysulfate, placental proliferin-related
protein, placental Rnase inhibitor, plasminogen activator inhibitor (PAIs),
platelet factor-4 (PF4), prednisolone, prolactin (16-Kda fragment),
proliferin-related protein, prostaglandin synthase inhibitor, protamine,
retinoids, Roquinimex (LS-26l6. linomide), somatostatin, stromelysin
inhibitor, substance P, suramin, SU101, tecogalan sodium (DS-4152),
tetrahydrocortisol 15 sthrornbospondins (TSPs), tissue inhibitor of
metalloproteinases (TM' 1, 2, 3), vascular endothelial growth factor
inhibitors, vitamin A, Vitaxin, vitreous fluids, thalidomide, 3
aminothalidomide, 3-hydroxythalidomide and metabolites or hydrolysis
products of thalidomide, 3-aminothalidomide, or 3-hydroxythalidomide. Other
anti-angiogenic agents described 11 Section B can also be used. Also
preferably, the anti-angiogenic 20 agent used is an angiostatic gene such
as angiostain, endostain;kringle-5, PEX, TIMP-1, T1MP-2, TM'-3, TLMP-4,
endo::angio, or endo::PEX; ar an angiostatic chemokine genes such as IP-10,
Mig, yr SDF-1 a. hi another preferred embodiment, the anti-neoplasm agent
used is an allcylating 



agent, an antimetabolite, a natural product, a platinum coordination
complex, an 25 anthracenedione, a substituted urea, a methylhydrazine
derivative, an adrenocortical suppressant, a hormone, an antagonist, an
anti-cancer polysaccharide, or herb extracts such Chinese herb extracts.
Additional anti-neoplasm agents described in Section B can also be used. In
still another preferred embodiment, the anti-neoplasm agent used is an 30
oncogene inlibitor such as an anti-oncogene antibody or an anti-oncogene
antisense oligonucleotide. For example, anti-oncogene antibodies or
anti-oncogene antisense -44   1 9 JuL 2oo~r wo ut/u;2s~;s PCT/US(Il/ll l
737 oligonucleotides against the following oncogenes can be used: abl,
erbA, erbB, ets, fes ~7S), f~'J',~12s, fOS, lest, 272t1, ZntZ, JZ11Z, /22t,
B-1y112, lnaS, 1122t, 71211 (1"a~, lnOS, Il2y ~1, J72yc, N n2yc, r2eu
(ErbB2), ral (mil), Ha-s'as, Ki-ras, N r'as, rel, ros, sis, src, sld, trk
and yes. In another specific embodiment, the intratumoral therapy is used
in conjunction 5 with gene therapy by further comprising in situ
administering a tumor suppressor gene sequence to the neoplasm. Preferably,
the tumor suppressor gene sequence used is p16, p21, p27, p53, RB, WT 1,
DCC, NF 1 and APC. Tii another specific embodiment, the method further
comprises in situ administering a suicide gene such as HSV 1 tk (herpes
simplex virus 1 thymidine kinase), tdk&tmk (thymidine kinase &. thymidylate
kinase), 10 coda&upp (cytosine deaminase & uracil phophoribosyl
transferase); a cytolytic gene such as granzyme A, Granzyme B, perform; or
an apoptotic gene such as Bak, Bax, Bcl-XL, Bcl-XS, Bik, Sarp-2, TRAIL. In
still another specific embodiment, the method further comprises in situ
administering a cytolcine gene, such as IL-1 (3, IL-2, IL-4, IL-6, IL-8, IL
10, IL-12, IL-15, GM-CSF, IFN-a, IFN-a, IFN-'y, TNF-a, B7.1 or b7.2 to
enhance the 15 immune response. The gene can be used in the form of naked
DNA, complexed DNA, cDNA, plasmid DNA for the combination components of
gene delivery system. In another preferred embodiment, the tumor suppressor
gene sequence is carried in a viral vector. Any viral vectors that are
suitable for gene therapy can used in the combination. For 20 example, an
adenovirus vector (U.S. Patent No. 5,869,305), a simian virus vector (LJ.S.
Patent No. S,962,274), a conditionally replicating human innmunodeficiency
viral vector (U.S. Patent No. 5,888,767), retrovirus, SV40, Herpes simplex
viral amplicon vector expressing interested genes and Vaccinia vints vector
can be used. In addition, the genes can be delivered in a non-viral vector
system such as a liposome wherein the lipid 25 protects the DNA or other
biomaterials from oxidation during the coagulation. In another specific
embodiment, the method further camprises i12 situ administering a radiation
sensitizer for combined intratumoral therapy and radiation therapy. In a
preferred embodiment, the radiation sensitizer used is antisense raf
oligodeoxyribonueleotide (Gokhale et al., Antiser2se Nucleic Acid Drug
Den., 30 9 2 :19l-201 (l999); SR 2508 (etanidazole) (Chang et al., Int. J.
Radiat. Oncol. Biol. -45   wo ot/o;2scs 



1:9 JUL 2pQ4~ PCT/U S11'1 /11 l 737 Plrys., 40 1 :65-70 (1998)) or
Butluonine sulfoximine(BSO) (Vahrmeijer et al., Ca~rcer ChenrotlZer.
Plz.ar-nracol., 44 2 :111-6 (1999)). W yet another specific embodiment, the
method further comprises ira situ administering a cytokine-containing depot
to enhance the autologous tumor-specific 5 immune response. Preferably, the
cytokine-containing depot used is a liposome-encapsulated IL-2 as a depot
formulation (Krup et al., J. Inunaurrotlaen., 22 6 :S25-38 (1999)), or a
GM-CSF depot formulation (Leong et al., J. hr~~nurrot7~en., 22:166-74
(l999)). In yet another specific embodiment, the method further comprises
irz situ 10 administering an oncogene sequence to enhance the autologous
tumor-specific immune, response. Preferably, the oncogene sequences
disclosed in the above Table 4 can be used. hi yet another specific
embodiment, the method further comprises irr situ administering an
attenuated, replication-competent virus vector to enhance the autologous 15
honor-specific immune response. Preferably, the attenuated,
replication-competent virus vector used is the herpes simplex virus type 1
(HSV-1) mutant G207, which is able to replicate in human tumor cells with
resultant cell death and tumor growth inhibition, yet is nonpathogenic in
normal tissue (Toda et al., Hacnr. Genre. Tlrer~., 10~3~:385-93 (l999)). In
yet another specific embodiment, the method further comprises irr situ 20
administering a reporter to monitor the treatment progress. The reporter
can be a chemical or an enzyme. Preferably, the reporter enzyme is
~3-galactosidase or its gene. Other reporters known in the art are also
contemplated. In a specific embodiment, H202 as the oxidizing agent,
ethanol as the protein denaturing agent and TNP as the hapten are used in
the treatment. 25 In another specific embodiment, the oxidizing agent or
reducing agent used is from about 0.0l % (w/w) to about 35% (w/w), the
protein denaturing agent used is from about 1 % (w/w) to about 99% (w/w)
and the hapten used is fiom about 1 mg/ml to about 80 mg/ml in the
treatment. Coagulation of neoplasm tissues or cells can also be achieved by
physical 30 treatment, e.~:, cryotherapy (Morris, HPB Sufg., 9 2 :118-20
(I996); Seifert et al., World J. Sung., 23 10 :1019-26 (1999); and August,
Clirr. Dernratol., 13 6 :589-92 (1995)), -46   W O 111/11281i8 '1.9 JUL 2a0
PCT/USt11/111737 laser coagulation (ILC) (Jocham, Recerzt. Results Cancer
Res., 126:135-42 (1993); Chang et al., Br-. J. Plast. Sur g , 52 3 :178-81
( 1999); and Jiao and Habib, Br~. J. Surg. , 86 9 :1224 (1999)),
percutaneous microwave coagulation therapy (Ohmoto et al., Anz. J.
Roentgerzol., 173 5 :l231-3 (1999); Seki et al., Arn. J. Gastr~oerzterol.,
94 2 :322-7 5 (l999); and Shibata et al., Gan To Kagak.-u Ryolao, 26 12
:1760-3 (1999)), radio frequency-induced coagulation necrosis (Francica and
Marone, Eun. J. Ultrasound., 9 2 :145-53 (1999); Goldberg et al:,
Radiology, 209 2 :371-9 (l998); Goldberg et al., Radiology, 213 2 :438-44
(1999); and Goldberg et al., Radiology, 209 3 :761-7 (l998)),
transpupillary thermotherapy (Shields et al., Oplzthalnzologv, 105 4
:58I-90 (1998); 10 Strmen and Furdova, Cesk. Slov. Oftalrrzol., 55 3
:176-80 (1999), ultrasonictherapy (Lu et al., Int. J. Hvpertlzer7rzia, 12 3
:375-99 (1996); and Saitoh et al., Urology, 43 3 :342-8 (1994)) or
radiationtherapy (Popov, Meal Radiol. (Mosk), 28 6 :55-8 (1983); and
Strashinin et al., I~opr. Onkol., 17 1 :7S-9 (1971)). In a specific
embodiment, the autologous immune response generated by the 15 combined
action of the hapten and the coagulation agent or treatment is a humoral
and/or cellular immune response. Any neoplasm, tumor or cancer can be
treated by the presently contemplated methods. Far example, the neoplasm of
adrenal gland, anus, auditory nerve, bile ducts, bladder, bone, brain,
breast, bruccal, central nervous system, cervix, colon, ear, 20
endometrium, esophagus, eye, eyelids, fallopian tube, gastrointestinal
tract, head and neck, heart, kichley, larynx, liver, lung, mandible,
mandibular condyle, .maxilla, mouth, nasopharynx, nose, oral cavity, ovary,
pancreas, parotid gland, penis, pinna, pituitary, prostate gland, rectum,
retina, salivary glands, skin, small intestine, spinal cord, stomach,
testes, thyroid, tonsil, urethra, uterus, vagina, vestibulocochlear nerve
or vulva neoplasm 



25 can be treated. Other examples of tumors or cancers treatable by the
present methods include breast cancer, lung cancer, colonrectal cancer,
tumor of the pancreas, gallbladder and extrahepatic ducts, tumor of liver,
gastric neoplasms, cancer of the esophagus, malignant melanoma, urologic
and male genitals cancers, skin cancer, head neck and thyroid cancer, 30
cancer of the central nervous system and pituitary, tumor of the eye and
ocular adnexa, malignant tumor of bone, soft tissue sarcoma, Hodgkin's
disease and non-Hodgkin's _47_   ~;.9 JUL Z004 WO 111/11;28(r8
PCT/USlll/111737 disease, multiple myeloma, pediatric solid tumor,
gynecologic cancer. Additional examples include: . 5 10 15 20 25 A. Tumor
of mesenchymal origin: (1) Connective tissue and derivatives: Sarcomas:
fibrosarcoma, myxosarcoma, liposarcoma, chondrosarcoma, osteogenic sarcoma
(2) Endothelial and related tissues blood vessels: angiosarcoma,
lymphangiosarcoma, synovioma, mesotheliomas, invasive meningioma B. Tumor
of epithelial origin: (1) Stratified squamous: carcinoma, squamous cell or
epidermoid carcinoma (2) Basal cells of skin or adnexa: basal cell
carcinoma (3) Skin adnexalglands: Sweat gland carcinoma, sebaceous gland
carcinoma (4) Epithelial liung: Adenocarcinoma, papillary carcinoma,
papillary adenocarcinoma, cystadenocarcinoma, medullary carcinoma,
undifferentiated carcinoma (5) Respiratory passage: Bronchogenic adenoma
(6) Neuroectoderm: Melanoma, (7) Renal epithelium: Renal cell carcinoma,
hypernephroma (8) Liver cells: Hepatorna (hepatocellular carcinoma) (9)
Bile duct: Bile duct carcinoma, chlangiocarcinoma ( 10) Urinary tract
epithelium: Papillary carcinoma, transitional cell carcinoma, squamous cell
carcinoma (11) Placental epithelium: Choriocarcinoma (12) Testicular
epithelium (germ cells): Seminoma, embryonal carcinoma. Further, tumors
derived from more than one neoplastic cells types or derived from more than
one germ layers are also treatable. - 48    WO 111/(IS28Cr8 1.,.9 JUL ~~
PCT/USII1/II 1737 1n a preferred embodiment, the neoplasm to be treated is
a solid tumor. More preferably, the size of the solid tumor is larger than
108 cells. Most preferably, the size of the solid tumor is ftom about 5X109
to about 10I1 cells. 



In another preferred embodiment, the hapten and the coagulation agents) are
5 administered to the neoplasm via injection. For better distribution of
the inj ected solution in tumor, the solution can be injected slowly with
high pressure, e.g., up to 6 AMP, injector or syringe. The solution can
also be injected with a 15-35 gauge needle. During the inj ection, the tip
of needle can be turned around in tumor by turning the handle of the
needle. Injection doses and frequency should be adjusted according to the
nature, size 10 and location of the tumor, and the progress of the
treatment. Injection channels can be prepared for better distribution of
the solution in tumor prior to the actual injection using spinal needle for
preinjection into the tumor before the inj ection of solution. W j ection
can also be performed under the guidance of CT, MR, ultrasound and other
suitable imaging technologies. 15 In a specific embodiment, methods and
device disclosed in U.S. Patent No. 5,651,986 can be used for controlled
local delivery of the hapten and coagulation agents to solid tumor. U.S.
Patent No. 5,651,986 discloses methods and devices for localized delivery
of a chemotherapeutic agent to solid tumors) wherein the agent does not
cross the blood-brain barrier and is characterized by poor bioavailability
and/or short half lives 20 in vivo. The devices have reservoirs that
release drug over an extended tune period while at the same time preserving
the bioactivity and bioavailability of the agent. In still another
preferred embodiment, the hapten and the coagulation agents) or treatments)
are administered to the neoplasm in combination with a surgical procedure.
For example, the administration of the hapten and the coagulation agents)
or treatments) 25 can be performed before, during or after a surgical
procedure. D. EXAMPLES Example 1. Treatment with chemotherapy Thirty one
advanced stage IV liver cancer patients were treated using the presently
contemplated in-situ vaccination therapy. There are 24 male and 7 female 30
patients in this group with an age range from 30 to 70 years old. Twenty
patients have primary liver cancer: eighteen of this twenty patients have
abnormal liver function; -49   1, 9 ,lUL 2004 wo ol/ua2xox PCT/l1S(I1
/(11737 fourteen of this twenty patients have ascites; and all twenty cases
had recent weight loss. The remaining eleven of the cancer patients have
secondary liver cancer: five patients have liver metastasis cancer from the
esophagus, two have liver metastasis cancer fi om the stomach, three have
liver metastasis cancer from the colon and one has liver 5 metastasis
cancer from the lungs. Prior to the procedure, patients were given a mild
sedative or painkiller. Patients were calmed thoroughly and were also
monitored by modern medical imaging. With local anesthesia, percutaneous
puncture was administered directly into the tumor using a spinal needle.
The needle was connected to a high-power syringe containing a combination
of ethanol, Hz02, anticancer drug AraC (8 10 mg/ml) and hemotoxilin (5
mg/ml). The combination was inj ected directly into the tumor and
distributed throughout the matrix of the whole tumor. After administration,
sonicimaging showed the stranger echo imaging which indicated the
coagulation area. Following the coagulation lysis and tumor cell death
monitored by sonic-imaging, which showed liquefied echo, tumor started to
shrink and disappear. The norn~al tissues grew 1 S replacing the tumor.
Tlus process was monitored by medical imaging systems. The amount of the
ingredients of the combination inj ected into the tumor was determined by
the diameter of tumors (in centimeters) with 2 ml of the combination for
each centimeter. This procedure was .repeated in one to two weeks. On
average, each patient was treated with the injection for 3 times. Computer
imaging database was established for further 20 research to monitor the
entire treatment procedure. ' ' " There were no sever side effects for all
the treated patients. After one or two days, some patients experienced
tolerable pain at the injection site. A few patients had a light fever
during the first week. All side effects disappeared in about one week. No
serious complications happened in any cases. 25 Therapeutic efficiency are
summarized below. 1. Sonic-imaging picture shows that the treated tumor has
enhanced echo imaging just one or two days after the treatment. One week
after the treatment, the images of the sonic-imaging changed from enhanced
echo imaging to a diminished echo imaging as a result of the coagulation
and tumor cells Iysis. Two weeks later, the sonic30 imaging shows the
central part of the tumor wherein the coagulation diminished echo imaging
and only the outer margin of the tumor had enhanced echo, which means that
the -50 



wo u1/o;2scs PCT/l1S(11/(11737 central part of the tumor has necrosis and
was liquated by the coagulation. The enhanced echo imaging of the outer
membrane of the tumor or coagulation is a natural inflammatory defense to
fight the tumor live cells not initially killed by the coagulation. The
membrane structure holds the necrosis tissue and anticancer drug within the
tumor to 5 further kill the remaining tumor cells. Following this stage,
the continuing shrinkage of the tumor was observed. 2. Twenty seven (27) of
the thirty one patients showed the shrinkage of the tumor, the four of the
twenty one patients showed that the tumor vanished. Overall therapeutic
efficacy is 100% while patients were still hospitalized. 10 3. Fifty
percent of the ten patients with abnormal liver function showed the return
of normal liver function. 4. In sixty four percent of the fourteen patients
with ascites, ascites were reduced, and two patients completed recovered
from ascites. This study shows that the use of contemplated treatment
generated local immune 15 response to the tumor and anticancer drug
eliminated the tumor in the patients body. Average survival time of this
group is a year and a half. Example 2. Treatment witli Radiotherapy A.
Twenty esophagus carcinoma patients were treated with the contemplated
methods with radiotherapy. The esophagus X-ray film showed that ten
patients had 20 middle of esophagus 3 to 4 cm tumor, another ten had 5 to 8
cxn tumor burden. The clinical diagnosis was middle esophagus carcinoma.
One patient was at IIa stage, T2NOM0, PKS score was 80. Another patient was
at IIa, T3NOM0, with a cellular pathology diagnosis of squamocellular
carcinoma. These patients were treated under esophagus endoscope direction.
Needle was injected into tumor and the composition 25 containing ethanol,
H202, hapten and anticancer dmg AraC was injected followed with radiation
therapy in a dose of 60Gy/30times/6weeks. Esophagus X-ray showed that the
tumor disappeared. For one year and five months after the treatment, the
patients have been in good condition and no local tumor recovery has been
observed. B. Sixteen patients with late stages of lung carcinoma were
treated with the 30 procedures described in A. One of these patients had
surgery before the treatment; three had metastasis carcinoma; six patients
had tumor in the central lung; and ten patients had -51   wo ono;2sos 1,9
JUL 2~4 PCT/USII1/f11737 tumor are at the side of lung. All patients had
pathological diagnosis: squamocellular carcinoma in 9 cases and
adenocarcinoma in 7 cases. There axe 12 male patients and 4 female patients
in tlus group with an age ranging from 35 to 85 years old. KPS score was
from 40 to 80 with an average of 65.6. Five was in the IIa 5 stage, 4 was
in the IIIb stage 5 and 7 was in the IV stage. A11 patients were subj ected
to the intratumoral inj ection of a composition containing Alcohol, H202, ,
hapten, anticancer drug AraC and radiosensitizer SR 2508 under X ray
simulator monitoring. The injection was followed with radiation therapy in
the dose of 60Gy/30times/6weeks. Therapeutic efficacy is the following:,
93.8% in general; CR in 4 cases (25%); PR in 11 cases (b8.8%); and SD in 1
10 case (6.3). KPS score increased for more than 10 degrees in each
patient. All patients are still live for more than one year after the
treatment. Example 3. Treatment of ovarian carcinoma One S6 year old female
ovarian carcinoma patient had a surgery 8 years ago. The patient had a big
mass in the lower abdomen before the treatment. Sonic-imaging 1 S showed a
Sx 4.1x3 cni size. The patient received chemotherapy that resulted in tumor



growth. The patient was treated with composition containing ethanol, H202,
anticancer drug AraC and hapten. Two weeks later, tumor size reduced to
3.4x3.Sx2 cm. The patient have been feeling better and has normal blood
cell counts. Example 4. Treatment for breast cancer with surgery 20 First
patient, female, 34 year old, had pathological di~.g~bsis of intraductal
invasive carcinoma at right side breast. Two years ago, breast carcinoma
was removed by surgery. Prior to the treatment with the presently provided
methods, tumor metastasis occurred at ipsilateral supraclavicular lymph
nodes. Sonic-imaging showed 1.31x 0.97 cm and 7x6 cm size hard masses.
Patient was treated with presently provided method 25 with combination
containing ethanol, H202, hapten, anticancer drug AraC. Tumor masses shrank
to 0.3x0.6cm and 1.5x1.5 cm and appeasers as scars. The patient is in very
good condition with normal blood cell counts. Second patient, female, had a
3x3 cm mass in her left breast without lymph node metastasis. Pathological
diagnosis is intraductal invasive carcinoma. She was treated 30 with the
methods as described for the first patient. After the treatment, tumor
shrank to 1.1x1.9 cm scar in two weeks. Four months later, this scar was
surgically removed. So -52   ~lw,g JUL 2t10. WO 1/(l;2Slr8
PCT/115111/(11737 far, tumor cells have not detected in the scar by
pathological examination and the patient is in very good condition with
normal blood cell counts. Third patient, female and 54 years old, had a
mass of 6x8x6 cm size in her left breast. Biopsy pathological diagnosis is
adenocarcinoma, in clinical stage of T3NlMo 5 with one ipsilateral axillary
lymph node metastasis. She was treated with the methods as described for
the first patient for three weeks. One month later, tumor shrank a little
bit. Two months after the treatment, the tumor was surgically removed anal
no tumor cells have been detected by pathological examination. The patient
is in very good condition with normal blood cell counts. 10 Example 5.
Treatment for pancreatic cancer One patient, female, 68 years old, had
pancreatic tumor with invasion of aorta vein. I~;PS score was 70 and
sonic-imaging showed tumor size of 4.6x5.3 cm with an irregular ball shape.
Clinical diagnosis was pancreas carcinoma in II stage, T3NlMo. She was
treated once with a combination containing ethanol, H202, hapten,
anticancer 15 drug AraC. hz four weeks, tumor shranc to 3.7x4.5 cm. The
patient is in very good condition with normal blood cell counts. Example 6.
Treatment of colon cancer One patient, male, 68 years old, had colon cancer
as shown by X-ray. Pathological diagnosis was carcinoid, sigmoidoscope with
an 1.5x2 cm tumor at burden 20 of colon and r ectal, invasive to inside of
colon and blocking the stool moving. Under the sigmoidoscope, tumor was
injected twice in four days using the combination contaiziing ethanol,
H202, hapten, and anticancer drug AraC. Two days later, patient felt better
with stool moving out. In three weeks, tumor disappeared. The patient is in
very good condition with normal blood cell counts. 25 Example 7. Treatment
with immunological adjavant of liver cancer A. One liver cancer patient,
male, 56 year old, had Hepatitis B for 14 year. Sonic-imaging showed a mass
in the right leaf of liver, size 5.7x4 cm, with a small size mass. KPS
score was 60 and blood cell counts were: HBl4g/l, wbc4.5x10/L, L0.38/l,
M:0.04/L, and AFP>400ug/L. Clinical diagnosis was primary liver cancer in
stage II and 30 T2NOM0. Pretreatment was low-dose (200 to 300 mg/m2)
cycclosphamide IV drop for 



three days. The bigger tumor was inj ected twice in two weeks with a
combination -53   1 9 JUL 2~4 wo 0l/o;2t~oH PCT/11S111/111737 containing
ethanol, H202, hapten, anticancer drug AraC and BCG. The treatment was
followed by GM-CSF injection for 3 weeks. After the first treatment was
performed, the patient felt a little pain at the injection site and had a
fever not exceeding 38 degree for two days. In three weeks, the big liver
tumor shrank to 4x4 cm and small tumor shraiilc 5 too. The patient has been
in very good condition now for six months with a KPS score 80 arid normal
blood cell counts. B. One liver cancer patient, male and 71 years old, had
left live mass as found by CT scanning with a size of 3.3x3.6 cm. KPS score
was 70 and blood counts were the following: hb14.8/L, wbc:4.3x10/L, L:0.38,
M:0.02, and AFP>400 ug/L. Sonic 10 imaging showed a 4.7xS.7 cm tumor mass.
Clinical diagnosis was primary liver cancer in stage II and T2NoMo.
Pretreatment was low-dose (200 to 300 mg/m2) cyclosphamide IV drop for
three days. Tumor was injected with a combination containing ethanol, H202,
hapten, anticancer drug AraC and BCG. The treatment was followed by GM-CSF
injection for 3 weeks. Patient felt a little pain at the local injection
site and had a fever 15 not exceeding 38 degree for five days. Tumor shrank
to 3x4 cm two weeks Iater. Another injection was performed for further
therapeutic efficacy. The patient has been in very good condition with the
blood counts of HBl2g/L, WBC:8.84x10/L, L:0.20, and M:0.02. C. One patient,
male, 74 years old, had primary tumor from kidney 20 carcinoma. Two years
ago, the kidney carcinoma was surgically,removed. CT and sonic-imaging
showed multiple-masses in the liver, about 26 masses in the whole Liver.
The patient weighed 9Skg with KPS of 60 and blood counts as the following:
HB 12g/L, and wbc 8.Sx 10/L. Liver functioned normally. Pretreatment was
low-dose (200 to 300 mg/m2) cyclosphamide IV drop for three days. The
injection were perfornzed S times for 2S 12 tumor masses using a
combination containing ethanol, H202, hapten, anticancer dnzg AraC arid
BCG. The treatment was followed by GM-CSF injection for 3 weeks. Patient
felt a little pain at the local injection site. Sonic-imaging showed that
the 12 tumor masses in the liver shranlc in different degrees. The two
bigger masses disappeared and the non inj ected tumor masses also shrank
while some tumors did not change very much 30 in size. The patient has been
in very good condition with normal blood cell counts and normal liver
function. This study shows that the use of the presently provided -S4   1;
:.9 JUL 2004 WO (I1/(IS28CH PCT/US111/111737 composition with immunological
adjuvant is advantageous to other therapy in that treatment of one target
tumor can result in the shrink of another tumor. Example 8. Additional
examples of treatment of liver, lung and esophageal 5cancer patientsTable
S. Responses to Treatment for Primary Liver CancersStagesCR PR
NCPDTotalsI10 II1lIII6 17124IV10 35146Totals16 5327.115 Response Rate 22.5%
74.6%2.8%CR: complete response; PR: partial response; NC: no change; PD:
cancer progress For patients having un-resectable adult primary liver
cancer, known treatment, e.g., treatment using chemotherapeutic agents
infused with a subcutaneous portal or 20 implantable pump via catheter has
demonstrated response in 15% to 30% of the patients, but no significant
survival benefits have been conclusively demonstrated. Fox patients having
stages III to IV liver cancer, median survival time using known treatment
is usually 2 to 4 months. In contrast, when patients having un-resectable
adult primary liver cancer were treated with the methods described in
Example 1, i.e., using a combiliation of 



25 ethanol, H202, anticancer drug AraC and hemotoxilin, the suin of total
and partial response rate is more than 95% (see Table 5). Table 6.
Calculation of Cumulative Survival Rates for the lina~i~ Clinical Trial
Data Time 30 (months)No. at riskNo. of deathsSurviving this timeCumulative
Survival.13433131/34=91.8%2316250.91 x 2S/31=73%3 ~251240.73 x
24/25=70%4244.200.70 x 20/24 =58.8%35 S203170.58 x 17/20=50%6172150.50 x
l5/17----44.l2%71501544.12%81511441.18%91401441.l8% - SS    1,.9 JUL 2UtH,
wo o~/u;asrs PCT/L1S(I1/(11737 101431132.3S%11I 10I
I32.3S%121101132.35%131111029.41%5 14100I
O29.4l15102823.53%1680823.53%1781720.5.9% 10 For stages III or IV liver
cancer, patients usually die in 4 to 6 months with known 15 treatment. The
average of S-year survival rate for these patients is about 5%. In
conixast, the one year survival rate of the patient treated with the
methods described in Example 1, i. e., using a combination of ethanol,
H202, anticancer drug AraC and hemotoxilin, is close to 30% (see Table 6).
Table 7. Responses to Treatment for Secondary Liver cancers Stages CR PR NC
PD Totals I II ~20 III IV 2 18 19 2 41 Totals 2 18 19 2 41 25 Response Rate
4.9%_ 44% 46 3% 4 9% Table 8. Calculation of Cumulative Survival Rates for
Secondary liver Cancer Trial TimeNoNoSurvivingCmnulative(months)at riskof
deathsthis timeSurvival30 .
116214l4/16=87.S%214014g7,5%31421275%41239S6.25%S90956.25%35
690956.25%791850%8808SO%981743.75%1081743.7S%40 1181743.75%1281743.75%13716
~37.5% -56   1 9 ,IUL 200 WO (11/11;28f8 PCT/USII1/11 I 737 Table 9.
Responses to Treatment of Non-Small CeII Lun CancersStagesCR PRNCPD
TotalIIb112IIIa115 IIIb45gIVggTotal51520Reponses Rate 25%75% 10 Table 10.
Responses to Treatment of NSCLC withRadiation Thera StagesCRPRNCPD
TotalIa1111IIa1 S IIb22IIIa194I4IIIb2811125512Total625104120 Reuonses
Ratel4.6%6I%24 3%CR+pR=75.6%. For patients having stage Ilia non-small cell
lung cancers, no complete response to radiation therapy has been reported.
In contrast, complete response in some patients 25 treated with the
combination of ethanol, H202, anticancer drug AraC and hemotoxilin coupled
with radiation therapy (see example 2) has been observed (see Table 10).
Fox patients having stages IIIb and IV non-small cell lung cancers;'
x~sponse rate to singleagent then apy is in the range of 21 % to 24% with
known methods. Even with paclitaxel plus carboplatin double regimen,
response rates have been in the range of 27% to 53%. 30 In contrast, the
response rate of comparable patients using the treatment methods described
in Example 2 is about 75.6% (see Table 10). Table 11. Calculation of
Cumulative Survival Rates for NSCLC Clinical Trial
DataTimeNoNoSurvivingCumulative35 (months)at riskof deathsthis
timeSuryiyal13122929/31=93.S%2291280.935 x
28/29=90.3%32822683.87%42612580.65%40 52522374,19%62302374.19% -57 



~- 9 .lUL 20p4 wo u1/o;2scs PCT/US111/(11737
72312270.97%82222064.52%92021858.06%101801858.06%S
1118018S8.06%1218216S1.61%131601651.61%14160165.1.61%151611S48.31%10
161S01548.31%171501548.31%181501548.31%191501548.31201411341.94%15 For
patients having stage IIIa non-small cell lung cancers, without or without
a successful chemotherapy, the average survival time is about 6 months, and
only 10% of these patients will be alive at the end of one year. With
conventional chemotherapy, the response rate is about 25% to 30% with the
average survival time being about 8 or 9 20 months. With improved
conventional chemotherapy, the one year survival rate can be improved to
about 25%, and a recognizable, although small, proportion of patients
(approximately 5%) can survive for 2 years. The present methods as
described in Examples 1 and 2 improve the one year survival rate to S 1.61
% and one and half year survival rate to 42% (see Table 11). 25 Table 12.
Responses to Treatment for Esophageal Cancers StagesCRPRNC PD TotalsIII941
1430 III9716IV4615 1 26 Totals221716 156Response Rate39.8%30%28 S% 1
78%35Table 13. Calculation of Cumulative Survival Rates for Esouha~eal
Cancer TrialTimeNoNoSurvivingCumulative(months)at riskof deathsthis
timeSurviyal115312l2/15=80%40 21201280%3120128p% -58   1.:.9 ,tUl wo ono;
2scs PCT/US(Ii/(I 1737 41201280%51211173.35%61101173.35%71101173.35%5
81101173.3S%91111066.67%101001066.67%111001066.67%121001066.67%10
I3102853.33% Example 9. Treatment efficacy study in animal model Kuiking
mice were used in this study. The average weight of the mice used in this
study is about 23 grams. About 103 liver cancer cells were implanted into
the left 15 army pit of mice. At about 10 days, the small tumox grew under
the mice skin. At about 15 days, the tumor grew to about 1 cm size. The
mice were divided into three groups: control group, therapy group and
immunotheirapy group. In the control group, 0.1 ml of Ara-C in normal
saline was injected to the tumor via intro-tumor injection. The results of
the studies conducted in the control group was summarized in the following
20 Table I4. Table 14. Control eroun
No.0I7Dateid2d3d4d5d6d7d8d9d1Weight2023.5
.2IZ02424.523.52424.524.50.7*0.7*1.1*0.7*1.3*0.9*1*1*0.6t*1*0.71.4*1*1.3*1.
1*1.5*0.8*1.3*0.9*0.71.5*1.2*cm0.50.60.6=0.6=0.710.80.7=0.8190.9=0.245=0.46
2=0.702=1.4=1.I4=0.84=1.622Weig26272523.528.5303132.53333.5ht0.8*0.6*1.3*0.
7*1.2*Ll*1.1*1.2*1.3*1.4*1.5*1.31.6*1.3*1.8*1.6*1.4*1.5*1.31.8*l.8*cm0.40.5
0.80.7I.1*11.11.5=2.731.8=0.192=0.455=1.1=0.924=2=1.95=2.28=4.32=5.83eig)at
23.525242226.528.529.S292423.51*0.5*i.l*0.8*1.2*0.9*1.3*0.8*1.5*I*0.1.5*L11
.2*1*0.i.4*0.9*1.8*1.2*1.21.9*1.5*cm0.30.60.50.46*0.7S0.6=2.591.4=0.15=0.52
8=0.540.4l6=0.99=1.l6=0.6=0.76=3.994eight24252422242424.524.528.528.51.3*0.
9*1.4*1.1*1.4*1.2*1.5*1.2*1.6*1.4*1.7*1.31.8*1.2*1.9*1.4*1.2*0.7*0.61.6*1.1
*cm0.610.811*0.911.2=0.50.7=0.7=L54=1.34=I,8=2.24=1.98=2.16=3.19=1.2 59
1 9 JUL 2004 WO (11/f1528(8 PCT/USli1/(i1737
5eight22.S25192228.2282828.524.524.51*0.7*0.1*0.9*0.1*0.8*0.1.2*0.9*1.2*0.8
*1.2*1.21.3*1.5*1.5*1.3*l.5*1.5*1.22.1*1 



5*cm56G0.60.5*0.70.60.9=2.7. 4 1=0.35=0.5_4=0.48=0.648=1=1=1.l7=L76. =4
46eight18201917.522.824242424.5.
28.S0.9*0.7*1.1*1*1.3*0.6*1.2*l.l*1.6*1.3*1.S*1.31.6*1.4*1.9*1.5*1.5*1.6*1.
41.3*1 4* cm 0.5 0.7 0.5 0.8 1.4 *0.9 i 1 =3.36. . 1 1=0.32=0.77
'=0.39=1.1=2:9=1.75=2.24=2.85. =2
.7eight18.52116.5i71S.8000.8*0.6*1.2*1*0.L3*1*0.1.2*1*0.1.4*0.8*cm0.58860.6
=0.240.96=L04=0.72=0.678eight14_
17171516.5191919.520211*0.9*1.5*1*1.3*0.8*1.5*1.2*1.5*L2*1.7'r1.41.9*1.6*1.
8*1.5*1.5*1.3*1.21.?*1 4*cm0.60.90.711:1*11.21.5=2,34.
1.1=0.5Q1.35i.73=1.8=1.98=2.38=3.6=4=2.629eight2325.523.8222626.5282828.529
1*0.8*0.1.3*0.9*1.2*1.1*1.4*L1*1.2*1.1*1.4*1.41.5*1.4*1.5*1.4*1.5*1.4*L.21.
4*1 6*cm50.80.80.70.8*I1.1 .1.3=2.S2.
1.4=0.4=0.94=1.06=1.08=1.06=1.96=2.31=2.73=3.1410.eight14.51817.5
-16.52021:5222121230.7*0.7*1*0.7*1.2*1*1.4*1.2*1.3*1.1*1.6*I*1.4*1.2*1.5*1.
6*1.5*L2*1.11.8*1 4*cm0.60.70.80.80.80.80.81.2=1.98.
1.3=0.294=0.49=0.9fi=L34=1.14=1.28-1.34=2.88 .=3,2gEver1
,age0.3430.81.331.471.471.651.872.59Z.733.12e....,=e",....
~rcr_~.~__.._...~_ In the therapy group, 0.1 ml of the combination of
ethanol; -H202, anticancer drug AraC and hernotoxilin in normal saline was
injected to the honor via intro-tumor 5 injection. The results oFthe
studies conducted in the therapy group was summarized in the following
Table 15. Table 15. Theraov eroun No.KindDateld2d3d4d5d6d ~7d8d9d1
.eight17l82020.52222.5232323.523.5 cm0.7.*0.6* 0.60.8*0.8* 0.60.9*0.7
*0.60.9*Ll* 0.6L1*1.1* 0.81.5*1.2* 0.91.4*1.2* 



0.91.3*1.4* 1.21.3*1. 3*1.11.6*1.3*
L1TV0.2520.3840.3780.5940.9681.621.5122.1841.8592.288 60 ~~`^r~~~~~   1 9
~uL ~10~ wo m/os2scs PCT/C1S(I1/(11737 2eight19212223.5242424.5252G25.5'V
cm0.7*0.7* 0.51.2*1.0* 0.81.0*0.8 *0.61.0*0.9* 0.61.0*0.8* 0.70.8*0.8*
0.61.0*0.9* 0.61.0*l.l* 0.81.3*i. 0*0.91.2*1.3*
1.1TV0.2450.9G0.480.540.560.3840.540.881.171.7I63eight22252S.S26.5272829292
9.529.5Iv cm1.2*0.7* 0.61.2*0.9* 0.81.1*0.8 *0.61.3*1.4* 1.01.6*1.6*
1.31.5*1.3* L01.7*1.S* 1.11.9*1.8* 1.72.5*I. 8*1.62.4*1.7*
1.9TV0.S040.8640.5281.823.3281.952.805S.8147.27.7524eight212323242425.525.5
2626.526'V 'cm0.9*0.8* 0.61.1*0.9* 0.90.9*i* 0.6L1*LI* 0.60.8*0.7*
0.61.2*1.2* 0.61*0.9*0. 61.1*0.9* 



0.61.4*I. 3*0.91..~.*1:4*
1.1T'V40.4320.8910.540.7260.3360.8640.S40.5941.6381.8485eight242S.528293031
32313231.5 'cm1.1*0.8* 0.61.2*0.8* 0.70.9*0.8 *0.71.2*L1* 1I.1*1*
0.81.3*0.9* 0.61.4*1.2* 0.91.4*1* 0.71.5*1. 1 *0.81.5*0.9*
0.7TV0.5280.6720.504l.320.880.7021.5I?0.981.320.94S6eight232625272727.527.5
27.529.527.5 'cm0.5*0.6* 0.51.1*0.9* 0.80.8*0.7 *0.61*0.7* 0.50.9*0.7*
O.S1*0.7* 0.61*0.9* 0.61.I*1* 0.91.6*1. 1 *1.01.5*1.2*
1TV0.150.7920.33G0.350.3I50.420.540.99.1.761.87eight23272728.528.528.52929.
S3030 cm0.7*0.7* 0.60.9*0.6* 0.50.8*0.4 *0.50.7*0.6* 0.50.9*0.7*
0.61.2*0.7* 0.51.2*0.9* 0.6I.23*1*0 .71.2*1. 3*11.2*L1*
0.8TV0.2940.270.160.2l0.3780.420.6480.86l1.561.0568eight2429.53130.5323132.
S343434 'cm0.6*0.5* 0.40.6*0.6* 0.50.8*0.7 *0.50.8*0.7* 0.40.9*0.7*
0.50.8*0.8* 



0.51*0.9* 0.60.9*1* 0.50.9*1*
0.71*1*0.8TV0.120.180.280.2240.3150.320.540.450.630.89eight202222.523.S2424
252425251V 'cm0.8*0.7* 0.50.9*0.9* 0.71*0.9* 0.51*0.8* 0.61.1*1.1*
0.81.2*1* 0.61.2*1.2* 0.81.4*1.1* 0.81.4*I. 3*0.91.5*1.2*
1.1TY90.150.7920.3360.350.3150.420.540.991.751.8EV TV Scm 0.645 0.39 0.68
1.15 0.788 1.0I9 I.52 2.099 2.222 0.393 61 SUBSTITUTE SHEET (RULE 26)   ~.9
JUL ~p4 WO li1/(IS28C8 PCT/CJS(I1/(11737 In the imtnunotherapy group, 0.1
ml of the combination of ethanol, H202, anticancer drug AraC, hemotoxilin
and TNP in normal Saline was injected to the tumor via intro-tumor
injection. The results of the studies conducted in the ilnmunotherapy was
summarized in the following Table 16. 5 Table 16. Immunotherapv l;roun
'No.KindDateLd2d3d4d5d6d7d8d9d1Weight24232325242524.5252524.50.6*0.4
*0.40.7*U.6 *0.50.7*0.6 *O.S. I*0.8* 0.60.9*l).8 



*0.60.8*0.6* 0.51.1*1*0. 81.2*0.9* 0.81.4*1.1* 0.71.3*LI* 0.71
cm0.0960.2I0.210.48 0.4320.240.880.8641.078
t.0012eight29'28.S30323232.8323131Ol7I*0.6* 0.51.3*1.3 *1.1.t.3*1.3
*10.7*0.6 *t.71.6*1.4 *1.315*1.5* 1.11.9*i.6* 1.82.3*1.8* 22*1.7*1. 6 3cm
eight0.3 251.859 271.69 27.50.714 282.9I2 28.52.475 29.5S.472 298.28 285.44
28.5 290.7*0.6 *0.51.2*1.2 *11.1*0.7 *0.71.1*1* 0.8 '0.8*1.2
*0.91*1*0.81.3*1*0. 90.8*1.1* 0.7~ 1*1.2*10.9*1*
0.9am0.21i.440.5390.880.8640.81.170.6I61.20.814eight262828:5303031 30.531
.31.53LS0.9*0.7 *0.50.7*0.6 *0.50.7*0.7 *0.60.8*0.7 *0.60.7*0.7
*0.60.7*0.6* 0.9*0.7* 



0.5 0.60.9*0.8* 0.61*1*0.80.9*1* 0,7 5cm eight0.31S 240.21 270.294 270.336
280.294 280.21 0.378 28 280.432 27.S0.8 280.63 27.S0,7*0.6 *0.50.6f0.5
*0.40.7*0.8 *0.60.8*0.8 *0.50.8*0.8 *0.50.9*0.8* 0.9*1.2* 0.7 0.71*1.1*
0.71.1*1.1* i1.2*1.4*
1cm0.210.120.3360.320320.5040.7560.771.211.6S6eight262827.528.52929
29.529.530.5300:5*0.4 *0.31*i*0. 80.6*0.6 *0.50.8*0.7 *0.50.9*0.9
*0.70.9*0.8* 1.2*1* 0.6 0.91.3*i*11.3*1.1* 0.9L4*i.2* 1.1i5cm ~0.06 ~0.8
~0.180.280.5670.4321.081.3.287L848 62 SUBSTITUTE SHEET (RULE 26)   ~:,s ~m
zoos wo o1/o;asos PCT/US(Il/(11737 7eight24242424.52424.524.52425250.7*0.7
*0.50.8*0.6 *0.50.7*0.6 *0.60.8*0.6 



*0.40.9*0.7 *0.61 *0.7*0. 41.1 *1 *0. 61.1 *0.8* 0.51.4* 1.1 * 0.81.1 *0.9*
0.8'cm0.2450.240.2520.1920.3780.280.660.441.2320.7928eight18.51817.5I7.817.
51917.518.5i9.519.S0.8*0.7 *0.60.8*0.6 *0.61*0.7* 0.61.2*0.9 *0.6I.3*1.1
*10.9*0.6* 0.51.5*1.2* 11.5*1.2* 1 ~1.7*1.4* 1.21.8*1.4*
1.3cm0.3360.2880.420.6481.430.271.82.162.8563.2769eight16161717.5I8.517.818
.5I919.519.50.8*0.6 *0.50.7*0.7 *0.50.7*0.7 *0.61*0.9* 0.60.8*0.8
*0.61.1*0.9* 0.61*0.7* 0.51.1*1.1* 0.71.4*1.1* 0.81.1*1*
0.8cm0.240.2450.2940.540.3840.S940.350.8471.2320.88EV  T711-A.. ,.,...._.,
T 0.223 sT-m..~_ 0.601 _m_n_____ 0.468 0.487 0.842 0.645 1.394 1.745 1.815
1.364 



- . . _. _...0-~ ~ . ~.,........ . vaa.aaav The results of the control
group, therapy group and immunotherapy group axe also illustrated in the
Figure 3. As illustrated in Figure 3, the tumor size in both the 5 '
immunotherapy and the therapy was substantially smaller than that in the
control group '~ ~ within the 10 day period. . , , ,. Example 10.
Radioisotope retaining study in animal model In the control group, 0.1 mI
of 24 ~ci 99mTc free isotope in normal saline was 10 intro-tumor inj ected
to each tumor of the mice. In the studying group, 0.1 ml of 24 uci 99mTc in
the fornmlation described in the Examples 1-2, e.g., the combination of
ethanol, H2O2, Ara-C and hemotoxilin, was intro-tumor inj ected to each
tumor of the mice. After the intro-tumor inj ection, the mice were placed
into the frame under Gama Camera to start imaging studying. Pictures at 10,
15, 30, 60, 120 minutes and 19 and 48 hours were 15 taken. . The Interest
of Area(IOA) on the tumor and whole body for calculating Gama Count of
99mTc were drawn by computer. Retaining percentage is calculated as the
ratio of tumor IOA / whole body IOA*%. The results are illustrated in
Figure 4. In the conixol group, 99mTc starts to diffuse out of tumor at 10
min. At 30 min., more than 50% of isotope comes out of tumor in the control
group. In studying group, 90% of the isotope 63    wo otn~;2sos 1 9 JUL
2I104 PCTllIS(I1/(11737 remains inside the tumor center at 10 min. At 2
hours, only 30% of the isotope is left inside the tumor in the control
group while about 90% of the isotope is still kept inside the tumor in the
studying group. At 19 hours, the ~9mTc isotope disappears from tumor in the
control group. In contrast, at 48 hours, about 50% of the ~9mTc isotope is
still kept 5 inside the tumor (See Figure 4). Since modifications will be
apparent to those of skill in this art, it is intended that this invention
be limited only by the scope of the appended claims. r ,; r.: ~ ~ . ~ , , ,
-64   1; 9 JUL 20Q4 WO 111/11;28C8 PCT/1JS111/(11737 WHAT IS CLAIMED IS: 1.
A combination, comprising: a) an oxidizing agent or a reducing agent; b) a
protein denaturing agent; and 5 c) a hapten. 2. The combination of claim l,
wherein the oxidizing or reducing agent, the protein denaturing agent and
the hapten are formulated in a single pharniaceutical composition or each
is formulated in a separate pharmaceutical composition. 3. The combination
of claim 1, wherein the oxidizing agent is selected from 10 the group
consisting of hydrogen peroxide (HzOZ), ozone (03), polyatomic oxygen O~,
polyatomic oxygen O8, NaI04, potassium peroxymonosulfate (oxone),
D,L-S-methyllipoic acid methyl ester, tertiary butyl hydroperoxide,
menadione, diamide, iodogen, N-bromosuccinimide, omeprazole and
N-ethylmaleimide. 4. The combination of claim 1, wherein the reducing agent
is selected from 15 the group consisting of hematoxylin, a hypoxic r
educing agent, and nonnitro compou~.id tirapazamine (SR-4233). 5. The
combination of claim 4, wherein the hypoxic reducing agent is a
nitroimidazole. 6. The combination of claim l, wherein the protein
denaturing agent is 20 selected from the group consisting of an alcohol,
guanidine hydrochloride, guanidiilium thiocyanate, sodium citrate,
2-mercaptoethanol, the ionic detergent sarcosyl, phenol, chloroform and
urea. 7. The combination of claim 6, wherein the alcohol is selected from
the group consisting of methyl, ethyl, n-propyl, n-butyl, n-pentyl,
ia-hexyl, ~a-heptyl, ia-octyl, 25 n-decyl, n.-dodecyl, ~a-tetradecyl,'
n-hexadecyl, n-octadecyl, isopropyl, isobutyl, sec-butyl, tent-butyl,
isopentyl, active-amyl, tent-pentyl, cyclopentmol, cyclohexanol, allyl,
crotyl, methylvinylmethanol, benzyl, a phenylethyl, ~i-phenylethyl,
diphenylmethanol, triphenylmefihanol, cinnamyl, 1,2-ethanediol,
1,2-propanediol, 1,3-propanediol, glycerol and pentaerythnitol alcohol. 30
8. The combination of claim 7, wherein the alcohol is ethanol. - 65   



9.9 J6IL Zpp,~ wo onn~2scs PCT/L1S(11/111737 9. The combination of claim 1,
wherein the hapten is selected from the group consisting of trinitrophenol
(TNP), dinitrophenol (DNP), N-iodoacetyl-N'-(5-sulfonic 1naphtyl) ethylene
diamine (AED), dinitrofluorobenzene(DNFB) and Ovabulin (OVA). 10. The
combination of claim 1, further comprising an anti-neoplasm agent. 5 11.
The combination of claim 10, wherein the anti-neoplasm agent is an anti
angiogenic agent. 12. The combination of claim 11, wherein the
anti-angiogenic agent is selected from the group consisting of an inhibitor
of basement membrane degradation, an inhibitor of cell migration, an
inhibitor of endothelial cell proliferation, an inhibitor of 10
three-dimensional organization and establishment of potency. 13. The
combination of claim 11, wherein the anti-angiogenic agent is selected from
the group consisting of an angiostatic gene, an angiostatic chemokine gene,
AGM-1470 (TNP-470), angiostatic steroids, angiostatili, antibodies against
av~33, antibodies against bFGF, antibodies against IL-1, antibodies against
TNF-a, antibodies 15 against VEGF, auranofin, azathioprine, BB-94, BB-2516,
basic FfiF-soluble receptor, carboxyamido-trizole {CAI), cartilage-derived
inhibitor (CDI), chitin, chloroquine, cisplatin, CM 101, cortisone/heparin,
cortisone/hyaluroflan, cortexolone/heparin, CT2584, cyclophosphamide,
cyclosporin A, dexamethasone, diclofenac/hyaluronan, eosinophilic major
basic protein, fibronectin peptides, gelatinase inhibitor, glioma~~ r 20
derived angiogenesis inhibitory factor (GD-AIF), GM 1474, gold chloride,
gold thiomalate, heparinases, hyaluronan (lugh and low molecular-weight
species), hydrocortisone/beta-cyclodextran, ibuprofen, indomethach~,
interferon-alpha, interferon gamma-inducible protein 10, interferon-gamma,
IL-1, IL-2, IL-4, TL-12, lanunin, levamisole, linomide, LM609, matrix
metalloproteinase inlubitor, marimastat (BB-2516), 25 medroxyprogesterone,
6-methyhnercaptopurine riboside, metastat (Col-3), methotrexate,
minocycline, nitric oxide, octreotide (somatostatin analogue), Paclitaxel,
Dpenicillamine, pentosan polysulfate, placental proliferin-related protein,
placental Rnase inhibitor, plasminogen activator inhibitor (PAIs), platelet
factor-4 (PF4), prednisolone, prolactin (16-Kda fragment),
proliferin-related protein, prostaglandin synthase inhibitor, 30 protamine,
retinoids, Roquinimex (LS-2616. linomide), somatostatin, stromelysin
inhibitor, substance P, suranain, SU101, tecogalan sodium (DS-4152),
tetrahydrocortisol -66   9 9 JUL 2llp~ wo ul/o;2scs PCT/U S01 /111737
sthrombospondins (TSPs), tissue inhibitor of metalloproteinases (TJMP 1, 2,
3), vascular endothelial growth factor inhibitors, vitamin A, Vitaxin and
vitreous fluids. 14. The combination of claim 10, wherein the anti-neoplasm
agent is selected from the group consisting of an alkylating agent, an
antimetabolite, a natural product, a S platinum coordination complex, an
anthracenedione, a substituted urea, a methylhydrazine derivative, an
adrenocortical suppressant, a hormone, an antagonist, an anti-cancer
polysaccharide and an anti-cancer herb extract. 15. The combination of
claim 10, wherein the anti-neoplasm agent is an oncogene inhibitor or a
tumor suppressor gene or protein. 10 16. The combination of claim 15,
wherein the oncogene inhibitor is an antioncogene antibody or an
anti-oncogene antisense oligonucleotide. 17. The combination of claim 15,
wherein the oncogene is selected from the group consisting of abl, enbA,
erbB, ets, fes (fps), fgn, fi~as, fos, Izst, intl, i~tt2, jmt, hit, Blym,
ntas, ntet, ntil (i~a~, tttos, ntyb, ntyc, N ntyc, ttett (EnbB2), nal
(ittil), Ha-f~as, Ki-nas, 15 N ras, rel, r~os, sis, src, ski, tnk and yes.
18. The combination of claim 15, wherein the tumor suppressor gene is
selected from the group consisting of pl 6, p21, p27, p53, RB, WT 1, DGC,
NF I and APC. 19. The combination of claim 1, further comprising a viral
vector carrying an ,, 20 oncogene or a tumor suppressor gene sequence. 20.
The combination of claim 19, wherein the viral vector is selected fxom the
group consisting of an adenovirus vector, a simian virus vector, a
conditionally replicating human inununodeficiency viral vector, a
retrovirus vector, a S V40 vector, a Herpes simplex viral aniplicon vector
and a Vaccinia virus vector. 25 21. 1 The combination of claim 1, further
comprising a facilitating agent that facilitates conjugation between the
hapten and a tumor antigen. 22. The combination of claim 21, wherein the
facilitating agent is a chelator or a chenical linking agent. 23. The
combination of claim 22, wherein the chelator is glycyltyrosyl-(N-e30
diethylenetri-aminepetaacetic acid)-lysine (GYK-DTPA) or doxorubicin
adipicdihydrazide (ADR-ADH). -67   1 9 JUL 2004 



WO 111/11a2818 PCT/USII1/l11737 24. The combination of claim 22, wherein
the chemical linking agent is carbodiimide. 25. The combination of claim 1,
further comprising an inunune response potentiator. 5 26. The combination
of claim 25, wherein the immune response potentiator is selected from the
group consisting of Bacille Calinette-Guerin (BCG), Corynebacterium Parvum,
Brucella aborius extract, glucan, levamisole, tilorone, an enzyme and a
nonvirulent virus. 27. The combination of claim 26, wherein the enzyme is
selected from the 10 group consisting of Vibrio cholera neuramindase (VCN),
Papain,13-Gal and ConA. 28. The combination of claim 26, wherein the
non-virulent virus is a nonvirulent Newcastle virus. 29. The combination of
claim l, further comprising a coagulation lysing agent. 15 30. The
combination of claim 29, wherein the coagulation lysing agent is selected
from the group consisting of proteinase K, Glycosyl-phosphatidylinositol-B7
and pancreatin. 31. The combination of claim l; whereiiz the oxidizing
agent is H202, the protein denaturing agent is ethanol and the hapten is
TNP. ,, "." 20 32. The combination of claim 21, wherein the oxidizing agent
is H202, the protein denaturing agent is ethanol, the hapten is TNP and the
facilitating agent is carbodiimide. 33. The combination of claim 1, wherein
the oxidizing agent or reducing agent is from about 0.01 % (w/w) to about
35% (w/w), the protein denaturing agent is from 25 about 1 % (w/w) to about
99% (w/w) and the hapten is from about 1 mg/ml to about 80 mg/ml. 34. A
kit, comprising the combination of claim 1. 35. An article of manufacture,
comprising: a) packaging material; 30 b) the combination of claim l; and c)
a label indicating that the article is for treating neoplasms.  -68   t,9
,~U~ ~D~ 36. Use of a hapten and coagulation agents) for the preparation of
a pharmaceutical composition for treating neoplasm in a mammal, wherein the
pharmaceutical composition is for in situ administration to neoplasm of a
mammal, whereby an autologous immune response is generated against the
neoplasm and the neoplasm is treated. 37. Use of a hapten for the
preparation of a pharmaceutical composition for treating neoplasm in a
mammal, wherein the pharmaceutical composition is for in situ
administration to neoplasm of a mammal, which has been treated to cause
coagulation of the neoplasm, whereby an autologous immune response is
generated against the neoplasm and the neoplasm is treated. 38. The use of
claims 36-37, wherein the mammal is a human. 39. The use of claims 36-37,
wherein the hapten is selected from the group consisting of trinitrophenol
(TNP), drinitrophenyl (DNP), N-iodoacetyl-N'- (5-sulfonic 1-naphtyl)
ethylene diamine (AED), dinitrofluorobenzene (DNFB) and Ovabulin (OVA). 40.
The use of claims 36-37, wherein the pharmaceutical composition further
comprises a facilitating agent that facilitates conjugation between the
hapten and a tumor antigen of the neoplasm. 41. The use of claim 40,
wherein the facilitating agent is a chelator or a chemical linking agent.
42. The use of claim 41, wherein the chelator is glycyltyrosyl- (N-e-
diethylenetri aminepetaacetic acid)-lysine (GYK-DTPA) or doxorubicin
adipicdihydrazide (ADRADH). 43. The use of claim 41, wherein the chemical
linking agent is carbodiimide. 69   ~1, 9 JUL 2004 44. The use of claims
36-37, wherein the pharmaceutical composition further comprises an immune
response potentiator. 45. The use of claim 44, wherein the immune response
potentiator is selected from the group consisting of Bacille
Calmette-Guerin (BCG), Corynebacterium Parvum, Brucella abortus extract,
glucan, levamisole, tilorone, an enzyme, a non-virulent virus, a
polysaccharide and a herb extract. 46. The use of claim 45, wherein the
enzyme is selected from the group consisting of Vibrio cholera
neuraminidase (VCN), Papain, (3-Gal and ConA. 47. The use of claim 45,
wherein the non-virulent virus is a non-virulent 



Newcastle virus. 48. The use of claims 36-37, wherein the pharmaceutical
composition further comprises a coagulation lysing agent. 49. The use of
claim 48, wherein the coagulation lysing agent is selected from the group
consisting of proteinase K, Glycosyl-phosphatidylinositol-B7 and
pancreatin. 50. The use of claims 36-37, wherein the coagulation agents) is
a combination comprising a) an oxidizing agent or a reducing agent; and b)
a protein denaturing agent. 51. The method of claim 50, wherein the
oxidizing or reducing agent, the protein denaturing agent and the hapten
are formulated in a single pharmaceutical composition or each is formulated
in a separate pharmaceutical composition. 52. The use of claim 50, wherein
the oxidizing agent is selected from the group consisting of hydrogen
peroxide (H202), ozone, polyatomic oxygen O~, polyatomic 70   ;1t,9 JllL
2004 oxygen Og, NaI04, potassium peroxymonosulfate (oxone), D,
L-S-methyllipoic acid methyl ester, tertiary butyl hydroperoxide,
menadione, diamide, iodogen, N-bromosuccinimide, omeprazole and
N-ethylmaleimide. 53. The use of claim 50, wherein the reducing agent is
selected from the group consisting of hematoxylin, a hypoxic reducing
agent, and nonnitro compound SR 4233. 54. The use of claim 53, wherein the
hypoxic reducing agent is a nitroimidazole. 55. The use of claim 50,
wherein the protein denaturing agent is selected from the group consisting
of an alcohol, guanidine hydrochloride, guanidinium thiocyanate, sodium
citrate, 2-mercaptoethanol, sarcosyl, phenol, chloroform and urea. 56. The
use of claim 55, wherein the alcohol is selected from the group consisting
of methyl, ethyl, n-propyl, n-butyl, n-pentyl, n-hexyl, n-heptyl, n-octyl,
n-decyl, n-dodecyl, n-tetradecyl, n-hexadecyl, n-octadecyl, isopropyl,
isobutyl, sec-butyl, tent-butyl, isopentyl, active-amyl, test-pentyl,
cyclopentanol, cyclohexanol, allyl, crotyl, methylvinylmethanol, benzyl,
a-phenylethyl, (3-phenylethyl, diphenylmethanol, triphenylmethanol,
cinnamyl, 1,2-ethanediol, 1,2-propanediol, 1,3-propanediol, glycerol and
pentaerythritol alcohol. 57. The use of claim 56, wherein the alcohol is
ethanol. S 8. The use of claim 50, wherein the combination further
comprises an anti-neoplasm agent. 59. The use of claim 58, wherein the
anti-neoplasm agent is an antiangiogenic agent. 60. The use of claim 59,
wherein the anti-angiogenic agent is selected from the group consisting of
an inhibitor of basement membrane degradation, an inhibitor of cell 71
~,~ sup ~oo~ migration, an inhibitor of endothelial cell proliferation, an
inhibitor of three-dimensional organization and establishment of potency.
61. The use of claim 59, wherein the anti-angiogenic agent is selected from
the group consisting of an angiostatic gene, an angiostatic chemokine gene,
AGM-1470 (TNP-470), angiostatic steroids, angiostatin, antibodies against
av ~3, antibodies against bFGF, antibodies against IL-1, antibodies against
TNF-a, antibodies against VEGF, auranofin, azathioprine, BB-94, BB-25l6,
basic FGF-soluble receptor, carboxyamido-trizole (CAI), cartilage-derived
inhibitor (CDI), chitin, chloroquine, cisplatin, CM 10l, cortisone/heparin,
cortisone/hyaluroflan, cortexolone/heparin, CT2584, cyclophosphamide,
cyclosporin A, dexamethasone, diclofenac/hyaluronan, eosinophilic maj or
basic protein, fibronectin peptides, gelatinase inhibitor, gliomaderived
angiogenesis inhibitory factor (GD-AIF), GM l474, gold chloride, gold
thiomalate, heparinases, hyaluronan (high and low molecular-weight
species), hydrocortisone/beta-cyclodextran, ibuprofen, indomethacin,
interferon-alpha, interferon gamma-inducible protein 10, interferon-gamma,
IL-1, IL-2, IL-4, IL-12, laminin, levamisole, linomide, LM609, matrix
metalloproteinase inhibitor, marimastat (BB-2516), medroxyprogesterone,
6-methylmercaptopurine riboside, metastat (Col-3), methotrexate,
minocycline, nitric oxide, octreotide (somatostatin analogue), Paclitaxel,
Dpenicillamine, pentosan polysulfate, placental proliferin-related protein,
placental Rnase inhibitor, plasminogen activator inhibitor (PAIs), platelet
factor-4 (PF4), prednisolone, prolactin (16-Kda fragment),
proliferin-related protein, prostaglandin synthase inhibitor, protamine,
retinoids, Roquinimex (LS-2616. linomide), somatostatin, stromelysin
inhibitor, substance P, suramin, SU101, tecogalan sodium (DS-4152),
tetrahydrocortisolsthrombospondins (TSPs), tissue inhibitor of
metalloproteinases (TIMP l, 2, 3), vascular endothelial growth factor
inhibitors, vitamin A, Vitaxin and vitreous fluids. 62. The use of claim
58, wherein the anti-neoplasm agent is selected from the group consisting
of an alkylating agent, an antimetabolite, a natural product, a platinum
coordination complex, an anthracenedione, a substituted urea, a
methylhydrazine derivative, an adrenocortical suppressant, a hormone and an
antagonist. 



72   ~,;.g JUL 200 63. The use of claim 58, wherein the anti-neoplasm agent
is an oncogene inhibitor or a tumor suppressor gene or protein. 64. The use
of claim 63, wherein the oncogene inhibitor is an anti-oncogene antibody or
an anti-oncogene antisense oligonucleotide. 65. The use of claim 63,
wherein the oncogene is selected from the group consisting of abl, e~bA,
erbB, ets, fes (fps), fgr, fms, fos, hst, intl, int2, jun, hit, B-lym, mas,
met, mil (rah, mos, myb, myc, N myc, neu (ErbB2), ral (mil), Ha-ras,
Ki-ras, N ras, rel, ros, sis) src, ski, trk and yes. 66. The use of claim
63, wherein the tumor suppressor gene is selected from the group consisting
of p16, p21, p27, p53, RB, WT 1, DCC, NF l and APC. 67. The use of claim
50, wherein the combination further comprises a viral vector carrying an
oncogene or a tumor suppressor gene sequence. 68. The use of claim 67,
wherein the viral vector is selected from the group consisting of an
adenovirus vector, a simian virus vector, a conditionally replicating human
immunodeficiency viral vector, a retrovirus vector, a SV40 vector, a Herpes
simplex viral amplicon vector and a Vaccinia virus vector. 69. The use of
claim 50, wherein the oxidizing agent is H202, the protein denaturing agent
is ethanol and the hapten is TNP. 70. The use of claim 50, wherein the
oxidizing agent or reducing agent is from about 0.01% (w/w) to about 35%
(w/w), the protein denaturing agent is from about 1% (w/w) to about 99%
(w/w) and the hapten is from about 1 mg/ml to about 80 mg/ml. 73   ~~.~~
JUL 2004 71. The use of claim 37, wherein the mammal treated to cause
coagulation is a mammal treated by a coagulation treatment selected from
the group consisting of cryotherapy, laser coagulation (ILC), percutaneous
microwave coagulation therapy, radio-frequencyinduced coagulation necrosis,
transpupillary thermotherapy, ultrasonictherapy and radiationtherapy. 72.
The use of claims 36-37, wherein the autologous immune response generated
by the combined action of the hapten and the coagulation agent or treatment
comprises or is a humoral and/or cellular immune response. 73. The use of
claims 36-37, wherein the neoplasm to be treated is selected from the group
consisting of adrenal gland, anus, auditory nerve, bile ducts, bladder,
bone, brain, breast, buccal, central nervous system, cervix, colon, ear,
endometrium, esophagus, eye, eyelids, fallopian tube, gastrointestinal
tract, head and neck, heart, kidney, larynx, liver, lung, mandible,
mandibular condyle, maxilla, mouth, nasopharynx, nose, oral cavity, ovary,
pancreas, parotid gland, penis, pinna, pituitary, prostate gland, rectum,
retina, salivary glands, skin, small intestine, spinal cord, stomach,
testes, thyroid, tonsil, urethra, uterus, vagina, vestibulocochlear nerve
and vulva neoplasm. 74. The use of claims 36-37, wherein the neoplasm to be
treated is a solid tumor. 75. The use of claim 74, wherein the size of the
solid tumor is larger than 108 cells. 76. The use of claim 75, wherein the
size of the solid tumor is from about SX 10~ to about 10" cells. 77. The
use of claims 36-37, wherein the pharmaceutical composition is administered
to the neoplasm via injection. 78. The use of claims 36-37, wherein the
pharmaceutical composition is for administration to the neoplasm, which
also undergoes a surgical procedure. 74   1 9 JUL 200 79. The combination
of claim 1, further comprising a molecule selected from the group
consisting of a suicide gene sequence, a cytolytic gene sequence, a
cytokine gene sequence, a radiation sensitizer, a cytokine-containing
depot, a reporter and a reporter gene sequence. 



80. The use of claims 36-37, wherein the pharmaceutical composition further
comprises a molecule selected from the group consisting of a suicide gene
sequence, a cytolytic gene sequence, a cytokine gene sequence, a radiation
sensitizer, a cytokine-containing depot, a reporter and a reporter gene
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