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(57) ABSTRACT

A method for the treatment of cancer comprising adminis-
tration of a therapeutically effective amount of an intral-
esional chemoablative pharmaceutical composition, or vari-
ant of said composition, in combination with a
therapeutically effective amount of a systemic immuno-
modulatory anticancer agent. A further method for the
treatment of cancer comprising administration of a thera-
peutically effective amount of an intralesional chemoabla-
tive pharmaceutical composition, or variant of said compo-
sition, in combination with a therapeutically effective
amount of a systemic targeted anticancer agent. The present
invention is further directed to pharmaceutical compositions
for treatment of cancer. The intralesional chemoablative
pharmaceutical composition can comprise an IL. chemoab-
lative agent comprising primarily a halogenated xanthene.
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COMBINATION OF LOCAL AND SYSTEMIC
IMMUNOMODULATIVE THERAPIES FOR
ENHANCED TREATMENT OF CANCER

[0001] This application is a continuation of copending
U.S. application Ser. No. 16/678,133 filed on Nov. 8, 2019
which is a continuation of U.S. application Ser. No. 15/804,
357 filed on Nov. 6, 2017 (now U.S. Pat. No. 10,471,144
issued Nov. 12, 2019) which is a continuation of U.S.
application Ser. No. 14/748,634 filed on Jun. 24, 2015 (now
U.S. Pat. No. 9,808,524 issued Nov. 7, 2017) which is a
continuation of U.S. application Ser. No. 13/416,494 filed on
Mar. 9, 2012 (now U.S. Pat. No. 9,107,887 issued Aug. 18,
2015) which claims the benefit of U.S. provisional applica-
tion 61/451,395 filed Mar. 10, 2011.

FIELD OF THE INVENTION

[0002] This invention relates to the fields of oncology and
improved therapeutic regimens therefore.

BACKGROUND OF THE INVENTION

[0003] Pharmacologic approaches for treating cancer have
traditionally relied on the use of various single agent sys-
temic therapies (monotherapies). An archetypical example is
chemotherapy, which utilizes broadly cytotoxic drugs that
target rapidly dividing cells, including alkylating agents like
dacarbazine (DTIC) or temozolomide (TMZ), or mitotic
inhibitors like paclitaxel, to inhibit or kill the rapidly grow-
ing cells typical of cancer. Tumors may not be completely
responsive to such monotherapy, either due to their high
collateral systemic toxicity necessitating lower, even sub-
therapeutic doses or development of tumor resistance that
circumvents the activity of the monotherapy agent. More
advanced chemotherapy strategies have been developed that
are predicated on use of multiple agents in a combination
therapy that simultaneously attack the tumor along multiple
of biochemical pathways. Many of these regimens, such as
the combination of doxorubicin, bleomycin, viblastine and
DTIC for Hodgkin’s lymphoma, have been developed
through empirical testing. Because of the inherent limita-
tions of their individual pharmacologic components, such
approaches remain relatively non-specific with high mor-
bidity, allowing considerable room for improvement in
terms of efficacy and safety.

[0004] Targeting cancers based on their selective overex-
pression of certain cell-surface receptors or reliance on
specific signaling or metabolic pathways, in particular aber-
rant pathways present in certain cancers, provides another
point of attack. For instance, it has been found that some
cancers harbor mutations in certain protein kinases, such as
those encoded by the serine/threonine-protein kinase B-Raf
gene (BRAF), that are involved in cell signaling and hyper-
proliferative growth, thereby serving an oncogene role.
Targeting these pathways through the use of inhibitors has
proven attractive, at least initially, in controlling cancers by
staving off the oncolytic signaling. A similar approach based
on targeting overexpression of certain receptors, such as
epidermal growth factor receptor (EGFR) or vascular
endothelial growth factor (VEGF), provides the basis for
damping the oncolytic activity of these receptors, for
instance by use of antibodies to the targeted receptors (or by
use of agents that inhibit the signaling stimulated by these
receptors). Unfortunately, as in the case of conventional
chemotherapy, these receptors and pathways may play
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important physiologic roles peripheral to the tumor, leading
to toxicity upon their targeting, while the targeted cells also
may develop resistance by harnessing alternate biochemical
processes or proliferating via selection of resistant clonal
subpopulations of tumor cells. Thus, the challenges posed by
these types of targeted therapies are substantially similar to
those posed by conventional chemotherapy.

[0005] In a growing number of oncology indications it is
now clear that cancerous tumors employ various methods to
evade detection as aberrant tissue and to reduce immune
system competency, thereby avoiding potential identifica-
tion and destruction by the patient’s immune system. As a
consequence, a number of approaches have been developed
to enhance the capability of the patient’s immune system to
detect and destroy cancers. For example, the anti-CTLA-4
(cytotoxic T lymphocyte-associated antigen 4) antibodies
ipilimumab and tremelimumab are designed to counter
downregulation of the immune system by blocking CTLA-4
activity and thus augmenting T-cell response against cancer.
Alternate approaches may utilize agents that stimulate cer-
tain components of the immune system (i.e., upregulation),
including administering non-specific cytokines (such as
interleukin 1, 2, or 6, “IL-17, “IL-2” or “IL-6"; interferon-
alpha or gamma, “IFN-o” and “IFN-y”; and granulocyte
macrophage colony stimulating factor, “GM-CSF”), or that
attempt to provoke a tumor-specific immune response to
certain tumor antigens, such as dendritic cell vaccines and
antibodies against specific tumor antigens and even adoptive
T-cell therapy. Additional approaches have attempted to
elicit systemic response following repeated inoculation of
tumors with certain immunostimulatory agents, such as an
intralesional vaccine containing an oncolytic herpes virus
encoding GM-CSF or a plasmid encoding human leukocyte
antigen-B7 and beta-2 microglobulin agent designed to
express allogeneic major histocompatibility complex
(MHC) class I antigens. For various reasons including, but
not limited to, potential systemic toxicity of these immuno-
modulating agents, differential expression of the targeted
moieties or responsiveness of clonal subpopulations,
increase of tumor burden during therapy induction, and
development of resistance against the selected mode of
attack, current regimens may not result in as robust an
immune response as desired, again allowing considerable
room for improvement in terms of efficacy and safety.

[0006] Combination of systemic immunomodulatory
agents with systemic chemotherapy agents or kinase inhibi-
tors has been proposed, for example by Jure-Kunkel and Lee
(WO 2010/014784), however there is limited data to deter-
mine whether such an approach will be clinically significant.
In principal, this approach combines the features of targeted
therapy (using chemotherapy or a metabolic inhibitor) with
immunomodulation in a combination therapy, and as is the
case with standard chemotherapeutic combination therapy it
provides a means to attack cancer simultaneously via several
different paths, thereby increasing potency while reducing
likelihood of resistance. Since the immunologic conse-
quences of chemotherapy may at least partially counteract
the activity of the immunomodulator, and their respective
systemic adverse effects may be additive or synergistic, such
a combination of modalities has significant potential short-
comings. While not the topic of Jure-Kunkel and Lee,
targeted therapies when combined with immunomodulatory
agents can also have these negative effects. Perhaps most
importantly, these potential combinations don’t appear to
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afford additive or synergistic tumoricidal potency in terms of
immunologic benefit since neither chemotherapy nor meta-
bolic or aberrant gene targeting can be expected to signifi-
cantly activate an antitumor immune response, while the
proposed anti-CTLA-4 targeting is similarly unlikely to
increase sensitivity of tumor cells to the companion chemo-
therapy or tumor specific approach. The possibility of
increased tumor burden during induction of immunomodu-
latory therapy further complicates the picture, raising the
possibility that the disease may progress to an unacceptably
advanced state during the early phases of the regimen.

[0007] Further complicating the therapeutic challenge,
tumors that shrink gradually over a long period of time and
slowly release immunoreactive tumor materials in response
to any of these conventional systemic therapies may fail to
trigger a potent protective response and can instead facilitate
reduced antitumor immunity. This phenomenon is similar to
that underlying low dose therapies for allergies whereby the
host is repeatedly exposed to low doses of antigenic material
over a prolonged period, eliciting tolerance by causing the
immune system to identify these persistent “background”
antigens as “self” (i.e., a normal part of the host). In a similar
fashion, the slow, low dose release of tumor antigens to the
immune system in response to many systemic therapies may
deceive the immune system into tolerance toward tumor
antigens thereby reducing or negating possible antitumor
response, potentially prolonging tumor survival, and allow-
ing continued metastatic spread.

[0008] An alternate class of therapies is predicated on
physical restriction of delivery of the therapeutic modality to
diseased tissue. These localized therapies attempt to maxi-
mize potency of the therapy within tumor tissue while
reducing systemic exposure. Approaches include physical or
chemical disruption of tumors using intralesional methods,
such as percutaneous ethanol injection therapy (PEIT) and
radiofrequency (RF) ablation, and locoregional delivery of
potent cytotoxic agents, such as isolated limb perfusion
(ILP), isolated limb infusion (ILI) or percutaneous hepatic
perfusion (PHP), with melphalan (an alkylating agent) or
similar agents. While these approaches are often quite
effective in maximizing pharmacologic activity against the
treated tumor, they have generally exhibited many of the
same limitations of systemic therapies due to the inherent
shortcomings of the underlying therapeutic modality, includ-
ing limited specificity for the targeted cancer with significant
locoregional toxicity, and minimal impact on systemic dis-
ease, particularly for those approaches having no mecha-
nism for immune stimulation against the treated tumor.

[0009] The use of cancer-specific cytotoxic agents deliv-
ered via an intralesional (IL) route (i.e., IL. chemoablation)
is a novel hybrid approach that has been described by one or
more of the present inventors (for example in U.S. Pat. No.
7,648,695, U.S. Ser. No. 11/951,800 and U.S. Ser. No.
12/315,781, which are incorporated herein in their entirety).
This approach maximizes local efficacy against injected
tumors while minimizing systemic exposure of the patient to
the injected agent and resultant potential for systemic
adverse effects. One or more of the present inventors have
shown that IL use of a certain specific class of agent (for
example certain formulations of certain halogenated xan-
thenes, exemplified by a 10% (w/v) solution of rose bengal
disodium in saline, termed “PV-10" and undergoing clinical
testing for treatment of metastatic melanoma, breast carci-
noma and hepatocellular carcinoma) can elicit not only
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highly specific ablation of the injected lesion but also an
antitumor immune response (“bystander effect”) that can
augment local efficacy in the injected tumor and lead to
spontaneous regression of uninjected tumors. Nonclinical
evidence indicates that high levels of granulocytes (such as
basophils, eosinophils and mast cells) may be expressed in
the tissue surrounding tumors, indicating that the host is
attempting to mount a non-specific immune response to
tumor tissue. Treatment of tumors with PV-10 can lead to
modulation of this response to one that is more specific and
effective (for example, by recruiting mononuclear tumor-
infiltrating lymphocytes, TILs, or macrophages into and
around the tumor). It is likely that acute tumor disruption
resulting from IL chemoablation with PV-10 releases
sequestered, intact tumor antigens to local antigen-present-
ing cells (APCs), facilitating modulation of the immune
response and presentation of appropriate antigenic targets to
T and B-cells. Collateral destruction of granulocytes sur-
rounding the tumor may precipitate chemokine release and
local inflammation, and may serve an adjuvant role in
promoting specific antitumor response. In situ destruction of
the injected tumor assures presentation of tumor antigens in
their natural context, thereby maximizing potential response
of the immune system to the treated tumor and to tumors
bearing the same immunologic signature. Since immune
response is proportional to the intensity and duration of the
insult to the host, the acute exposure achieved through IL
chemoablation is immunologically advantageous relative to
the lesser intensity insult produced by a systemic therapy
that is spread out over a long duration, and this acute
exposure potentially vaccinates the patient against the
treated tumor.

[0010] Acute ablation of the injected tumor also quickly
reduces tumor burden, which may be augmented by inject-
ing all or a substantial fraction of a patient’s tumors, either
in a single treatment session or a series of treatments
fractionated over a period of days or weeks. This may reduce
the level of immune suppression exerted by the patient’s
tumor mass, leading to improved ability of their immune
system to mount a successful attack against remaining tumor
tissue. The inherent suitability of IL. chemoablation for use
against large or multiple cancerous lesions, when present,
may further enhance outcome by facilitating in situ inocu-
lation against potentially distinct clonal subpopulations in
different tumors (or even within individual tumors) that may
arise during tumor growth and metastasis.

[0011] While IL. chemoablation overcomes many of the
shortcomings of prior therapeutic modalities (for example
by achieving rapid reduction in tumor burden, maximizing
acute exposure to intact tumor antigens in an appropriate
context, and affording minimal potential for systemic
adverse effects) one or more of the present inventors have
found that it may not be ideal for all cancer cases, particu-
larly certain advanced cases having rapidly proliferating
tumors, those with widely disseminated disease and those
that present in forms that are difficult to fully infiltrate with
the IL agent. Accordingly, additional advancements are
needed in the fields of oncology and improved therapeutic
regimens therefore.

SUMMARY OF THE INVENTION

[0012] The present invention is directed to a method for
the treatment of cancer, said method comprising adminis-
tration of a therapeutically effective amount of an intral-
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esional chemoablative pharmaceutical composition, or vari-
ant of said composition, in combination with a
therapeutically effective amount of a systemic immuno-
modulatory anticancer agent.

[0013] The present invention is also directed to a pharma-
ceutical composition for the treatment of cancer comprising:
a therapeutically effective amount of an intralesional che-
moablative pharmaceutical composition; and a therapeuti-
cally effective amount of a systemic immunomodulatory
anticancer agent.

[0014] In an embodiment of the above method and phar-
maceutical composition, the systemic immunomodulatory
anticancer agent comprises anti-CTLA-4 antibodies includ-
ing ipilimumab and tremelimumab.

[0015] In an embodiment of the above method and phar-
maceutical composition, the systemic immunomodulatory
anticancer agent is selected from the group consisting of
non-specific cytokines, such as interleukin-1, interleukin-2,
or interleukin-6 (IL-1, IL-2 or IL.-6) and aldesleukin; inter-
feron-alpha or interferon-gamma (IFN-a and IFN-y), inter-
feron alfa-2b and pegylated interferon (including pegylated
interferon alfa-2a and pegylated interferon alfa-2b); granu-
locyte macrophage colony stimulating factor (GM-CSF,
molgramostim or sargramostim); dendritic cell vaccines and
other allogeneic or autologous therapeutic cancer vaccines,
including intralesional vaccines containing an oncolytic
herpes virus encoding GM-CSF (OncoVex®) or a plasmid
encoding human leukocyte antigen-B7 and beta-2 micro-
globulin agent designed to express allogeneic MHC class |
antigens (Allovectin-7®); and antibodies against specific
tumor antigens.

[0016] The present invention is also directed to a method
for the treatment of cancer, said method comprising admin-
istration of a therapeutically effective amount of an intral-
esional chemoablative pharmaceutical composition, or vari-
ant of said composition, in combination with a
therapeutically effective amount of a systemic targeted anti-
cancer agent.

[0017] The present invention is also directed to a pharma-
ceutical composition for the treatment of cancer comprising:
a therapeutically effective amount of an intralesional che-
moablative pharmaceutical composition; and a therapeuti-
cally effective amount of a systemic targeted anticancer
agent.

[0018] In an embodiment of the above method and phar-
maceutical composition, the systemic targeted anticancer
agent is selected from the group consisting of drugs that
target protein kinases and the receptors that activate them,
including afatinib (BIBW 2992), bevacizumab, cetuximab,
dasatinib, E7080, erlotinib, gefitinib, imatinib, lapatinib,
nilotinib, panitumumab, pazopanib, pegaptanib, ranibi-
zumab, sorafenib, sunitinib, trastuzumab and vandetanib;
serine/threonine-selective protein kinase inhibitors, includ-
ing those targeting the B-Raf/MEK/ERK pathway, such as
vemurafenib (also known as PLX4032, RG7204 or
RO5185426), GSK2118436 and GSK1120212; aromatase
inhibitors, including aminoglutethimide, anastrozole,
exemestane, fadrozole, formestane, letrozole, testolactone
and vorozole; estrogen receptor antagonists, including laso-
foxifene, raloxifene, tamoxifen and toremifene; COX-2
inhibitors, including celecoxib, valdecoxib and rofecoxib;
angiogenesis blockers, including IFN-a, 1L-12, suramin,
and thrombospondin (including thrombospondin 1, ABT-
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510 and ABT-898); and immune cell therapy, including
adoptive T-cell transfer and autologous immune cell therapy.
[0019] In a further embodiment of all of the above meth-
ods and pharmaceutical compositions, the intralesional che-
moablative pharmaceutical composition comprises an 1L
chemoablative agent comprising primarily a halogenated
xanthene in an appropriate pharmaceutical composition,
including a 0.1% (w/v) or higher concentration aqueous
solution of the halogenated xanthene or mixtures thereof, or
a physiologically acceptable salt of the halogenated xan-
thene.

[0020] In a further embodiment of all of the above meth-
ods and pharmaceutical compositions, the halogenated xan-
thene is rose bengal (4,5,6,7-tetrachloro-2',4',5',7'-tetraiodo-
fluorescein).

[0021] In a further embodiment of all of the above meth-
ods and pharmaceutical compositions, the halogenated xan-
thene is rose bengal disodium.

[0022] In a further embodiment of all of the above meth-
ods and pharmaceutical compositions, the halogenated xan-
thene is selected from the group consisting of erythrosin B,
phloxine B, 4,5,6,7-tetrabromo-2'4",5",7'-tetraiodofluores-
cein, 2'.4,5,6,7-pentachloro-4',5",7'-triiodofluorescein, 4,4',5,
6,7-pentachloro-2',5",7"-triiodofluorescein, 2',4,5,6,7,7'-hex-
achloro-4',5'-diiodofluorescein, 4,4',5,5',6,7-hexachloro-2',
7'-diiodofluorescein, 2'.4,5,5',6,7-hexachloro-4',7'-

diiodofluorescein, 4,5,6,7-tetrachloro-2',4',5'-
triiodofluorescein, 4,5,6,7-tetrachloro-2',4',7'-
triiodofluorescein, 4,5,6,7-tetrabromo-2',4",5'-
triiodofluorescein, and 4,5,6,7-tetrabromo-2',4",7'-
triiodofluorescein.

[0023] In a further embodiment of all of the above meth-

ods and pharmaceutical compositions, the halogenated xan-
thene has a concentration of about 0.1% (w/v) up to about
20% (w/v), and that the pharmaceutical composition
includes an electrolyte comprising at least one cation
selected from the group consisting of sodium, potassium,
calcium and magnesium and at least one anion selected from
the group consisting of chloride, phosphate and nitrate,
wherein the electrolyte is at a concentration of between
about 0.1% (w/v) and about 2% (W/v).

[0024] In a further embodiment of all of the above meth-
ods and pharmaceutical compositions, the concentration of
said electrolyte in the IL. chemoablative pharmaceutical
composition is between 0.5 to 1.5% (w/v).

[0025] In a further embodiment of all of the above meth-
ods and pharmaceutical compositions, the chemoablative
pharmaceutical composition has an osmolality of the com-
position of greater than about 100 mOsnvkg.

[0026] In a further embodiment of all of the above meth-
ods and pharmaceutical compositions, the electrolyte is
sodium chloride.

[0027] In a further embodiment of all of the above meth-
ods and pharmaceutical compositions, the pharmaceutical
composition comprises a hydrophilic vehicle.

[0028] In a further embodiment of all of the above meth-
ods and pharmaceutical compositions, the pharmaceutical
composition has a pH in the range of between about 4 to
about 10.

[0029] In a further embodiment of all of the above meth-
ods and pharmaceutical compositions, the pharmaceutical
composition has a pH in the range of between about 5 to
about 7.
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[0030] In a further embodiment of all of the above meth-
ods and pharmaceutical compositions, the methods and
pharmaceutical compositions are for the treatment of can-
cers selected from melanoma, breast cancer, primary and
metastatic liver cancer, prostate cancer and small cell and
non small cell lung cancer.

DETAILED DESCRIPTION OF THE
PRESENTLY PREFERRED EMBODIMENTS

[0031] One aspect of the present invention is the result of
unanticipated synergy resulting upon combination of certain
local therapeutic modalities, and in particular certain local
immunomodulative therapies such as for example IL che-
moablation with PV-10 or another halogenated xanthene
agent, with certain systemic therapeutic modalities. This
combination can boost the therapeutic activity of both
therapeutic modalities with the potential for no significant
increase, or even an overall decrease, in morbidity relative
to that typically achieved using the component therapies
separately.

[0032] One or more of the present inventors have shown
that IL. chemoablation can lead to rapid reduction in a
patient’s tumor burden, reducing potential for tumor-in-
duced immune suppression, extent and severity of the dis-
ease, and continued drag on the patient’s immune and other
physiologic functions. The resultant acute exposure of the
patient’s immune system to intact tumor antigens in proper
biological context is markedly different from that achieved
using systemic chemotherapy, targeted systemic therapies,
or other local therapeutic modalities, each of which gener-
ally produce at best a gradual, low level chronic exposure of
the immune system to tumor antigens, often in an inappro-
priate context. Chemoablation of entire tumors or substan-
tially the entirety of tumors, and especially chemoablation of
multiple tumors, enhances exposure of the patient’s immune
system to any distinct clonal subpopulations of tumor cells
that may be present, maximizing overall response to the in
situ antitumor vaccination. Hence, the immunomodulatory
effects achieved may be superior in breadth and potency to
those achieved using prior therapeutic approaches.

[0033] However, for cases where disease is rapidly pro-
liferating, or is widely disseminated, or presents in a form
difficult to fully infiltrate with the IL chemoablative agent,
use of complementary therapeutic modalities offers additive
or synergistic benefit, particularly when they contribute
immunologic stimulation (i.e., immunodulation) that
complements that afforded through IL. chemoablation. The
use of such complementary immunomodulative therapies
may have further advantage in terms of additive or syner-
gistic immunologic interactions that allow one or both
therapies to be used at reduced doses (relative to that needed
when used individually as monotherapies) while retaining
high efficacy, thereby reducing undesirable adverse effects.
[0034] In particular, the use of a potent local immuno-
modulative therapy, such as IL. chemoablation with, for
example, PV-10 or another halogenated xanthene agent, in
conjunction with one or more systemic immunomodulative
therapies (especially those that elicit immune system
upregulation or counter tumor-induced immune system
down regulation) is highly attractive since this combination
yields a uniquely salubrious combination: exposure of the
patient’s potentiated immune system to the intense antigenic
“insult” produced upon IL chemoablation. The effects of
such combination may be heightened by potentiation of the
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immune system at the time of chemoablation or subsequent
to chemoablation. Since IL chemoablation is well suited to
repeat treatment, continued potentiation of the patient’s
immune system, for example by continued administration of
the systemic immunomodulatory therapy, while IL. che-
moablation is administered one or more times, is a preferred
embodiment. As an alternate embodiment, IL. chemoablation
may be followed by commencement of systemic immuno-
modulatory therapy, for example after a delay of several
weeks or more when a reduction in local inflammation or
other non-specific immunologic effects is desirable.

[0035] The potential of benefits of combining local immu-
nomodulatory therapy with a systemic immunomodulatory
therapy regimen may make otherwise undesirable systemic
immunomodulatory therapies viable: due to the resultant
augmentation in potency of the systemic component of the
combination therapy, reduced systemic dose regimens may
be possible with commensurate reduction in adverse effects
from the systemic therapy. Further, since the adverse effect
profile of the local immunomodulatory therapy (i.e., IL
chemoablation) is orthogonal to that of most systemic
immunomodulatory therapies, a combined local and sys-
temic immunomodulatory therapy is inherently safer and
more attractive compared with prior combinations that can
produce undesirable additive or synergistic adverse effects.

[0036] The combination of massive exposure to tumor
antigens coupled with reduced tumor burden that results
from IL. chemoablation is particularly attractive in this
context, since it maximizes potential immune activation
while diminishing potential immune downregulation and
physiologic demand from the tumor mass. When combined
with a systemic therapy that further enhances immunologic
upregulation or reduces downregulation, the effects on anti-
tumor immunity, both at the ablated lesion and at uninjected
sites, including those proximal and distant to the injection
sites, will be additive or synergistic.

[0037] Many of the advantages accrued upon combining
local immunomodulatory therapy with a systemic immuno-
modulatory therapy may be achieved through similar com-
bination of local immunomodulatory therapy with a sys-
temic targeted therapy, such as IL. chemoablation combined
with a targeted kinase inhibitor. Since IL. chemoablation has
a uniquely disruptive effect on tumor tissue, combination of
this modality with an approach that targets tumor viability
via an orthogonal path, such as those that target aberrant
growth signaling or overexpression of receptors involved in
tumor hyperproliferation, can yield enhanced efficacy in the
treated tumor. For example, by using a systemic targeted
therapy to increase stress on the tumor or reduce tumor
viability in the wake of IL chemoablation, the cytotoxicity of
the IL treatment may be enhanced at the time of IL treat-
ment; response of any remaining tumor tissue may also be
increased to immunologic activation resulting from the IL
treatment since the systemic therapy will counter prolifera-
tion of residual tumor tissue without interfering with devel-
opment of the immune response from chemoablation. The
rapid reduction in tumor burden resulting from IL. chemoab-
lation further augments these advantages by reducing
immune suppression and physiologic demands from the
tumor tissue. Since the systemic targeted therapy is not
required to achieve complete control or eradication of sub-
stantial tumor masses in this context, but rather serves to
augment the activity of the local immunomodulatory
therapy, it may be possible to administer the systemic
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therapy at a reduced dose, thereby minimizing potential
adverse effects and making the combined therapy safer and
more attractive compared with prior systemic combinations.
Addition of the immunologic response resulting from the
local immunomodulatory therapy component provides a
means to counter resistance problems that have plagued
many targeted systemic therapies, such as the BRAF inhibi-
tors, particularly when continuous systemic therapies are
required to maintain long term control of the disease, since
long term control will result from the immune response
rather than perpetual reliance on the targeted systemic
therapy.

[0038] In some cases it may be desirable to commence
systemic targeted therapy prior to local immunomodulatory
therapy, for instance when disease burden is very high or
widespread, or when the disease is rapidly proliferating,
potentially making effective administration of the local
immunomodulatory therapy difficult or less effective. In this
manner, the systemic targeted therapy may be used to
control or reduce tumor burden prior to administration of
local immunomodulatory therapy in order to enhance
responsiveness of the disease to the local immunomodula-
tory therapy. Such an approach is tantamount to “down
staging” disease status prior to commencement of local
immunomodulatory therapy. For example, certain BRAF
inhibiting drugs have proven effective at temporarily reduc-
ing disease burden in advanced stage metastatic melanoma,
but resistance often develops within a period of months,
negating long term outcome. Treatment of residual disease
with local immunomodulatory therapy, such as IL. chemo-
therapy, while it remains under control of the targeted
therapy provides a means for elimination of residual tumor
burden while stimulating long term immunity to recurrence,
thereby improving ultimate outcome.

[0039] Problems affecting attempts to develop and utilize
therapeutic cancer vaccines may also be similarly mitigated
or resolved through combination of such vaccines with local
immunomodulatory therapy. Specifically, lack of survival
benefit observed in clinical trials of some such vaccines in
advanced stage cancer, such as Canvaxin for stage Il or IV
melanoma, appears to be due in part to failure of vaccination
to overcome existing tumor burden present in patients at the
time of vaccination and continued increase in their disease
level during the induction interval necessary for develop-
ment of an immune response from vaccination. As in the
case with systemic targeted therapy, the rapid reduction in
tumor burden resulting from I chemoablation can mitigate
suppression of the immune system by the patient’s disease
burden while providing critical time for onset of the immune
response from vaccination, thereby maximizing potential
local and systemic antitumor effects through the combined
action of the local immunomodulatory therapy and systemic
vaccination.
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[0040] Examples of combination therapies and method of
treatment within the present invention include but are not
limited to the following:

[0041] Local immunomodulative therapy combined with
one or more systemic inhibitor of immune system down
regulation, such as anti-CTLA-4 antibodies including but
not limited to ipilimumab and tremelimumab.

[0042] Local immunomodulative therapy combined with
one or more systemic immune upregulating agent, includ-
ing: non-specific cytokines, such as interleukin-1, -2, or -6
(IL-1, IL-2 or IL.-6) and aldesleukin; interferon-alpha or
gamma (IFN-a and IFN-y), interferon alfa-2b and pegylated
interferon (including pegylated interferon alfa-2a and pegy-
lated interferon alfa-2b); granulocyte macrophage colony
stimulating factor (GM-CSF, molgramostim or sargra-
mostim); dendritic cell vaccines and other allogeneic or
autologous therapeutic cancer vaccines, including intral-
esional vaccines containing an oncolytic herpes virus encod-
ing GM-CSF (OncoVex®) or a plasmid encoding human
leukocyte antigen-B7 and beta-2 microglobulin agent
designed to express allogeneic MHC class I antigens (All-
ovectin-7®); and antibodies against specific tumor antigens.
[0043] Local immunomodulative therapy combined with
one or more systemic targeted therapy agent, including:
drugs that target protein kinases and the receptors that
activate them, including but not limited to afatinib (BIBW
2992), bevacizumab, cetuximab, dasatinib, E7080, erlotinib,
gefitinib, imatinib, lapatinib, nilotinib, panitumumab,
pazopanib, pegaptanib, ranibizumab, sorafenib, sunitinib,
trastuzumab and vandetanib; serine/threonine-selective pro-
tein kinase inhibitors, including but not limited to those
targeting the B-Raf/MEK/ERK pathway, such as vemu-
rafenib (also known as PL.X4032, RG7204 or RO5185426),
GSK2118436 and GSK1120212; aromatase inhibitors,
including but not limited to aminoglutethimide, anastrozole,
exemestane, fadrozole, formestane, letrozole, testolactone
and vorozole; estrogen receptor antagonists, including but
not limited to lasofoxifene, raloxifene, tamoxifen and
toremifene; COX-2 inhibitors, including but not limited to
celecoxib, valdecoxib and rofecoxib; angiogenesis blockers,
including IFN-a, IL-12, suramin, and thrombospondin (in-
cluding thrombospondin 1, ABT-510 and ABT-898); and
immune cell therapy, including but not limited to adoptive
T-cell transfer and autologous immune cell therapy.

[0044] Typically, monotherapy dose schedules are set by
determining the maximum tolerated dose (MTD) in early-
stage clinical trials. The MTD (or a close variation thereon)
is then promulgated to later-stage clinical trials for assess-
ment efficacy and more detailed assessment of safety. These
MTDs frequently become the established therapeutic dose
upon completion of clinical testing. Example dosing sched-
ules for a number of systemic agents that may be combined
in the present invention with local immunomodulative
therapy are provided in Table 1.

TABLE 1

Example systemic immunomodulatory or targeted anticancer agents

Systemic Agent

Typical Dose Schedule

Ipilimumab

Tremelimumab

Aldesleukin

3 mg/kg q21 d for 4 treatments

15 mg/kg q3 m

600,000 TU/kg q8 h (up to 14 doses before 9 day rest and
repeat; rest at least 7 wks before repeat of course)



US 2022/0008534 Al

TABLE 1-continued

Example systemic immunomodulatory or targeted anticancer agents

Systemic Agent

Typical Dose Schedule

interferon alfa-2b

pegylated interferon

20 million TU/m? 5 times per week for 4 weeks
(induction phase) followed by 10 million IU/m? three
times per week (maintenance phase)

6 pg/kg qwk for eight weeks (induction phase) followed
by 3 pg/kg qwk (maintenance phase)

Oncovex ® 4 mL IL at 10% pfu/mL

GM-CSF 125 ug/m? daily for 14 wks followed by 14 days rest

Allovectin-7 ® 2 mg IL qwk for 6 wks

Afatinib 20-50 mg daily

Bevacizumab 5-15 mg/kg q14 d-q21 d

Cetuximab 400 mg/m” followed by weekly maintenance at 250
mg/m?

Dasatinib 100 mg daily

Erlotinib 100-150 mg daily

Gefitinib 250 mg daily

Imatinib 400-600 mg daily (increased to twice daily if well
tolerated or disease progresses)

Lapatinib 1250 mg daily for 21 day cycle

Nilotinib 400 mg twice daily

Panitumumab 6 mg/kg ql4 d

Pazopanib 800 mg daily

Pegaptanib 0.3 mg q6 wks

Ranibizumab 0.5 mg g4 wks

Sorafenib 400 mg twice daily

Sunitinib 50 mg daily for 4 weeks followed by 2 week recovery

Trastuzumab 4 mg/kg followed by weekly maintenance at 2 mg/kg

Vandetanib 200-300 mg daily

Vemurafenib (PLX4032)
(GSK2118436 ¢

960 mg twice daily
150 mg twice daily

GSK1120212 ¢ 2 mg daily
aminoglutethimide 250mg q6 h
Anastrozole 1 mg daily
Exemestane 25 mg daily
Fadrozole 1 mg twice daily
Formestane 250 mg daily
Letrozole 2.5 mg daily
Vorozole 2.5 mg daily
Raloxifene 60 mg daily
Tamoxifen 20-40 mg daily
Toremifene 60 mg daily
Celecoxib 200-400 mg twice daily
Rofecoxib 20-25 mg daily
Suramin 1 g qwk
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thrombospondin (ABT-510 ) 20 mg daily to 100 mg twice daily

4 Proprietary code name for drug under development for which no nonproprietary name is currently available.

[0045] Because of additive or synergistic effects, the com-
bination therapies and method of treatment of the present
invention will generally allow use of the systemic agent at
a level at or below the typical dose schedule for the systemic
agent, such as those described in Table 1, when used with a
local immunomodulative therapy, such as that described
infra.

[0046] Local immunomodulative therapy includes but is
not limited to intralesional chemoablation using an IL che-
moablative agent consisting primarily of rose bengal (4,5,
6,7-tetrachloro-2',4',5',7'-tetraiodofluorescein) or another
halogenated xanthene, including erythrosin B, phloxine B,
4,5,6,7-tetrabromo-2',4",5',7'-tetraiodofluorescein, 2'4,5,6,
7-pentachloro-4',5',7'-triiodofluorescein, 4,4'5,6,7-pen-
tachloro-2',5",7'-triiodofluorescein, 2',4,5,6,7,7'-hexachloro-
4" 5'-diiodofluorescein, 4.,4'5,5'.6,7-hexachloro-2',7'-

diiodofluorescein, 2'.4,5,5',6,7-hexachloro-4',7'-
diiodofluorescein, 4,5,6,7-tetrachloro-2',4',5'-
triiodofluorescein, 4,5,6,7-tetrachloro-2',4',7'-
triiodofluorescein, 4,5,6,7-tetrabromo-2',4",5'-

triiodofluorescein, and 4,5,6,7-tetrabromo-2',4',7'-triiodo-
fluorescein in an appropriate pharmaceutical composition,
including a 0.1% (w/v) or higher concentration aqueous
solution of rose bengal (i.e., PV-10) or equivalent solution of
another halogenated xanthene or mixtures thereof. A physi-
ologically acceptable salt of the halogenated xanthene may
be used in this composition.

[0047] The present invention includes immunotherapeutic
procedures wherein large amounts of tumor antigen are
exposed to a patient’s immune system, for example upon
intralesional delivery of an immunomodulator, including but
not limited to intralesional rose bengal, in combination with
one or more systemic immunomodulator, to enhance the
immune-mediated antitumor response.

[0048]

[0049] Local immunomodulative therapy includes, as a
preferred embodiment, intralesional chemoablation using
rose bengal or another halogenated xanthene. A preferred
form, rose bengal disodium, has the following formula:

About the preferred IL chemoablative agents:
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[0050] Certain details of this preferred embodiment for the
local immunomodulative composition are described in
Applicants’ co-pending application U.S. Ser. No. 12/315,
781, which is incorporated herein in its entirety. This pre-
ferred embodiment of the present invention is described here
with particular relevance to melanoma. However, the pres-
ent invention may also find application for the treatment of
other hyperproliferative diseases including, but not limited
to, cancers, such as for example, breast cancer, primary and
metastatic liver cancer, prostate cancer and small cell and
non small cell lung cancer, and no limitation is intended
thereby.

[0051] Malignant melanoma is the most serious form of
skin cancer and accounts for 80% of skin cancer deaths.

[0052] The extent of spread of a disease is described by
stages. Stage 0 melanoma is a very early stage disease
known as melanoma in situ. Patients with melanoma in situ
are classified as Tis (fumor in situ). The tumor is limited to
the epidermis with no invasion of surrounding tissues,
lymph nodes, or distant sites. Melanoma in situ is considered
to be very low risk for disease recurrence or spread to lymph
nodes or distant sites. Treatment is by surgical excision with
a margin of healthy skin.

[0053] In stage I melanoma, the tumor has penetrated in to
the skin by less than 1 mm but has not spread. Treatment is
by wide local excision and the probability of disease free
survival in five years is between 90 to 95%.

[0054] Stage II melanoma describes a tumor that has
penetrated more than 1 mm into the skin but has not spread.
Wide local excision is the preferred treatment. However,
excision at this stage carries a much higher risk and less
favorable prognosis than excision of a Stage I tumor.
[0055] Stage Il melanoma is characterized by the exis-
tence of one or more nodal, in-transit or satellite metastasis
but has not spread to distant or visceral sites. In-transit
metastases are distant from the primary tumor but not
reaching the draining nodal basin. Satellite metastases are
intralymphatic extensions of the primary tumor and are
typically found closer to the primary tumor than in-transit
metastasis. Five year survival for stage III patients ranges
from approximately 24% (gross nodal disease) to 80%
(microscopic nodal disease).

[0056] Stage IV melanoma is when the disease has spread
to distant sites. Survival of stage IV melanoma drops to
approximately 10%.

[0057] Similar staging systems exist for all major cancers,
and are generally based on the clinical presentation and
histopathologic details of the disease and how these factors
have been shown to impact survival.
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[0058] Standard treatment for easily removable Stage III
tumors is wide area excision together with removal of lymph
nodes. Adjunct treatment such as radiotherapy and chemo-
therapy and for regional limb metastases, regional infusion
of melphalan or other chemotherapeutic agents may also be
given. However, in some cases, surgery is contraindicated
due to the number and/or location of tumors and other
treatment options must be considered. Unfortunately,
response levels for these other options are not high. For
example, melanoma is largely resistant to radiation therapy.
Systemic chemotherapy also has modest response rates
against melanoma. The most effective chemotherapy regi-
men to-date is single-agent dacarbazine, which is only
successful in 10-15% of cases. Two combination chemo-
therapy regimens commonly used in the treatment of
patients with advanced-stage melanoma are the cisplatin,
vinblastine and DTIC (CVD) regimen and the Dartmouth
regimen, which is a combination of cisplatin, DTIC, car-
mustine and tamoxifen.

[0059] When melanoma occurs in the extremities, chemo-
therapy agents may be delivered via hyperthermic isolated
limb perfusion (ILP). With this technique, blood vessels are
accessed surgically, the blood flow to and from the limb is
stopped using a tourniquet, and a warmed solution of
chemotherapy drug is administered directly into the blood of
the limb, allowing higher doses of drugs to be dispensed
than with systemic treatment. A less invasive regional
therapy is isolated limb infusion (ILI) whereby vascular
access is gained via a percutaneous route in the groin.
[0060] Another treatment option is intralesional therapy in
which a chemotherapeutic agent is injected directly into the
tumor. Bacille Calmette Guerin (BCG) was one of the
earliest reagents used for IL therapy. A review of data from
15 trials found 19% complete response (CR) and 26% partial
response (PR) with extended survival in 13% of stage III
patients.

[0061] IL interferons (IFN) have yielded mixed results
ranging from a report of 45% objective response rate (ORR,
31% CR+14% PR) for IFN-a to either no result or transient
response with IFN-y. Both regimes produced significant
toxicity and side effects.

[0062] IL interleukin-2 appears to be the most promising
IL therapy to date with an ORR in 83% of patients (62%
CR+21% PR) receiving 2-3 weekly IL treatments. Some
patients reported flu like symptoms and some authors noted
that although new lesions appeared during the course of
treatment, some patients experienced a marked slowing of
the appearance of new cutaneous lesions.

[0063] IL therapy with cisplatin or IL cisplatin with elec-
troporation has yielded results ranging from 38% ORR (19%
CR+19% PR) to 53% ORR (47% CR+7% PR). However,
the ORR reported for lesions with a median diameter of 0.6
cm of 53% decreased to 44% for lesions having a median
diameter of 3.0 cm.

[0064] Substantial efficacy has been reported upon a single
electrochemotherapy treatment with IL. bleomycin. How-
ever, as with cisplatin, response was generally reduced in
larger tumors.

[0065] It may be appreciated that there remains a need for
alternative methods for the treatment of hyperproliferative
diseases and m particular stage Il and IV melanoma.
[0066] According to a preferred embodiment of the pres-
ent invention, there is provided a method for the treatment
of cancer in a patient, such as metastatic melanoma, the
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method comprising treatment of the cancer patient with a
local immunomodulative therapy combined with one or
more systemic immunomodulatory therapy or systemic tar-
geted therapy, wherein said local immunomodulatory
therapy comprises intralesional administration of a che-
moablative pharmaceutical composition comprising a
hydrophilic vehicle containing 4,5,6,7-Tetrachloro-2',4',5',
7'-tetraiodofluorescein (i.e. rose bengal), or certain other
halogenated xanthene, or a physiologically acceptable salt
thereof. It is preferred that the halogenated xanthene be
present in this pharmaceutical composition at a concentra-
tion of about 0.1% (w/v) up to about 20% (w/v), and that the
pharmaceutical composition include an electrolyte compris-
ing at least one cation selected from the group consisting of
sodium, potassium, calcium and magnesium and at least one
anion selected from the group consisting of chloride, phos-
phate and nitrate, wherein the electrolyte is at a concentra-
tion of between about 0.1% (w/v) and about 2% (w/v). It is
also preferred that the pH of the pharmaceutical composition
be between about 4 to about 10.

[0067] The term “physiologically acceptable salt” refers to
any non-toxic alkali metal, alkaline earth metal, and ammo-
nium salt commonly used in the pharmaceutical industry,
including the sodium, potassium, lithium, calcium, magne-
sium, barium, ammonium and protamine zinc salts, which
can be prepared by methods known in the art. Preferably, the
salts are sodium, potassium, calcium and ammonium in
either the mono or dibasic salt form.

[0068] Especially preferred in this I[. chemoablative phar-
maceutical composition is the di sodium salt of rose bengal.
Previous work by one or more of the present inventors (WO
02/05812) reported their discovery that rose bengal exhibits
preferential uptake into cancer cells but is essentially
excluded from normal cells.

[0069] One or more of the present inventors have also
reported their discovery that the nature of the vehicle in
which the halogenated xanthene, or a physiologically
acceptable salt thereof, is administered can significantly
influence the degree of partitioning into tumor cells. In
particular, one or more of the present inventors have sur-
prisingly discovered that at an electrolyte concentration of
between about 0.1% (w/v) and about 2.0% (w/v), partition-
ing into tumor cells may rapidly be increased.

[0070] An approximation of an agent’s potential for tissue
accumulation can be estimated based upon the partition
coeflicient K,,. This in vitro parameter is purported to have
predictive values relating to in vitro delivery at the cellular
level. In particular, a value greater than unity is considered
to indicate agents capable of localizing in tissue, and thereby
being capable of exhibiting enhanced chemotherapeutic
efficacy in such tissue. One or more of the present inventors
surmise that values much greater than approximately 50-100
may indicate excess lipophilicity (tendency to accumulate in
organic environments) that may compromise delivery of an
agent in a desirable aqueous (i.e., hydrophilic) formulation.
K, is determined by measuring the ratio of equilibrium
concentrations of an agent in a lipophilic phase (n-octanol)
contacted with an aqueous phase.

[0071] One or more of the present inventors have also
reported their discovery that it is preferred that the pH of the
IL. chemoablative pharmaceutical composition is in the
range of between about 4 to about 10, and more preferably
between about 5 to about 9, to yield maximum solubility of
the halogenated xanthene in an aqueous vehicle and assure
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compatibility with biological tissue. A particularly preferred
pH is between about 4 to about 7, preferably between about
5 to about 7, more preferably between about 6 to about 7. At
these pH wvalues, the halogenated xanthenes generally
remain in dibasic form, rather than the water insoluble
lactone that forms at low pH.

[0072] The pH of the IL chemoablative pharmaceutical
composition may be regulated or adjusted by any suitable
means known to those of skill in the art. The composition
may be buffered or the pH adjusted by addition of acid or
base or the like. As the halogenated xanthenes, or physi-
ologically acceptable salts thereof, are weak acids, depend-
ing upon halogenated xanthene concentration and/or elec-
trolyte concentration, the pH of the composition may not
require the use of a buffer and/or pH modifying agent. It is
especially preferred, however, that the composition does not
contain any buffer, allowing it to conform to the biological
environment once administered.

[0073] One or more of the present inventors have also
reported their discovery that K, is also dependent upon
electrolyte concentration with the K, value increasing with
electrolyte concentration. Particularly preferred concentra-
tions of electrolyte in the IL. chemoablative pharmaceutical
composition are between 0.5 to 1.5% (w/v), and even more
preferably at a concentration of about 0.8 to 1.2% (w/v) and
most preferably at a concentration of about 0.9% (w/v), this
latter concentration being especially preferred since it cor-
responds to an approximately isotonic solution.

[0074] In a further preferred embodiment of the present
invention, the electrolyte in the IL. chemoablative pharma-
ceutical composition is sodium chloride.

[0075] Electrolytes at such levels increase the osmolality
of the IL chemoablative pharmaceutical composition. Thus,
as an alternative to specifying a range of electrolyte con-
centrations, osmolality may be used to characterize, in part,
the electrolyte level of the composition. It is preferred that
the osmolality of the composition be greater than about 100
mOsm/kg, and more preferably that the osmolality of the
composition be greater than about 250 mOsm/kg and most
preferably that it is about 300-500 mOsm/kg.

[0076] One or more of the present inventors have found
that the preferred concentration of halogenated xanthene
and/or dose of IL chemoablative pharmaceutical composi-
tion will be dependent upon factors including, but not
limited to, tumor size, number and location. For visceral or
other internal lesions, such as cancers of the liver, intral-
esional administration may be by percutaneous or intraop-
erative administration.

[0077] One or more of the present inventors have also
found that halogenated xanthene concentrations in the IL
chemoablative pharmaceutical composition above about 1%
(wW/v) to 3% (w/v) are particularly useful for chemoablative
use, since lower concentrations are generally insufficient to
directly elicit destruction of target tissues. Thus, in a pre-
ferred embodiment, the concentration of halogenated xan-
thene is in the range of from about 3% (w/v) to about 20%
(w/v). In another embodiment, the concentration of haloge-
nated xanthene is from about 3% (w/v) to about 10% (w/v).
In another embodiment, the concentration of halogenated
xanthene is from about 10% (w/v) to about 20% (w/v). In
still another embodiment, the concentration of halogenated
xanthene is about 10% (w/v). One or more of the present
inventors have surprisingly found that at these concentra-
tions, not only can an efficient therapeutic response be
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obtained, but the solution is also highly stable and can be
readily handled both in manufacture and use. These pre-
ferred concentrations may be expressed in weight to volume
(w/v), however, concentration in weight to weight (w/w) is
substantially equivalent.

[0078] Typical dosages of the IL. chemoablative pharma-
ceutical composition administered by IL administration
range from between 0.1 ml./cc lesion volume to about 2
ml./cc lesion volume, most preferably between about 0.25
ml/cc to about 0.75 ml/cc lesion volume. Such doses
typically correspond to a patient dose of between about 10
mg to about 1500 mg of halogenated xanthene (which are
significantly higher than those doses used for diagnostic
liver tests).

[0079] Since the pharmaceutical composition is for IL
administration, which is an intracorporeal route, it is further
preferred that it be sterile, such as required for conformance
to U. S. Pharmacopeia (USP) test <71>, and further that it
contains negligible levels of pyrogenic material, such that it
conforms to USP<85> (limulus amebocyte lysate assay) or
to USP <151> (rabbit pyrogen test), or to substantially
equivalent requirements, at a pyrogen or endotoxin level
equivalent to not more that (NMT) 10 endotoxin units (EU)
per mL.. Moreover, the pharmaceutical composition should
conform to requirements limiting content of particulate
matter as defined in USP <788> (i.e., NMT 3000 particulates
greater than 10 microns in size, and NMT 300 particulates
greater than 25 microns in size, per container) or substan-
tially equivalent requirements. Each of these references
from the USP is incorporated herein by reference.

[0080] Still further, one or more of the present inventors
have found that a hydrophilic vehicle is preferred for the
pharmaceutical composition to maximize preference of the
halogenated xanthene for partitioning into cancerous tissue.
Accordingly, it is preferred that the pharmaceutical compo-
sition contains a minimum of non-hydrophilic components
that might interfere with such partitioning. It is preferred that
the hydrophilic vehicle is water, and it is most preferred that
this pharmaceutical composition consists substantially of
water.

[0081] One or more of the present inventors have found
that such pharmaceutical compositions as described herein
are optimally packaged in glass vials having a capacity of
approximately 1 to 10 ml, and more preferably approxi-
mately 5 mL. Such capacities are well suited as unidose
forms (i.e., single use packages) for IL treatments.

[0082] In a preferred embodiment, the formulation of the
pharmaceutical composition is not buffered. In this case, it
is preferred that packaging containers be made of the USP
Type I (low extractable or chemically resistant borosiciliate)
or USP Type II (low-extractable soda lime) glass and that the
inside surface of such glass containers be surface treated to
reduce surface alkalinity of the container that could
adversely affect pH or long-term stability. Typical surface
treatment applicable to such containers is described in
USP<661>. The inside of such surface-treated glass con-
tainers should be rinsed with a suitable solvent, such as
distilled water one or more times prior to filling in order to
remove any residue of such surface treatment. The contain-
ers should also be depyrogenated prior to filling, for
example, by heating to 250° C. or higher for several hours
or more, and should be sterile or sterilized prior to filling
using methods common in the field. If is further preferred
that such containers have a minimum neck size, for example,
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of less than 10 mm and more preferably 5 mm or less, to
reduce surface area of the closures of the containers (and
hence exposure of the medicament to such closures).
[0083] One or more of the present inventors have further
found that a septum-type closure, composed preferably of a
pharmaceutical grade elastomeric material with a Teflon or
similar inner coating, is particularly suitable for use with the
IL chemoablative pharmaceutical composition since it facili-
tates insertion of a needle into the container for withdrawal
of'a dose of medicament while exhibiting minimal potential
for interaction with the container contents.

[0084] It is also preferred that the pharmaceutical compo-
sition does not include any preservatives. One or more of the
present inventors have found that it is generally preferable to
avoid use of preservatives, many of which may deleteriously
interfere with the pharmaceutical composition or formula-
tion thereof, or may complex or otherwise interact with or
interfere with the delivery of the halogenated xanthene
active component. To the extent that a preservative may be
used, one or more of the present inventors have found that
imidurea is preferred as it does not interact with halogenated
xanthenes, either in the pharmaceutical composition or upon
administration.

[0085] This description has been offered for illustrative
purposes only and is not intended to limit the invention of
this application.

What is claimed as new and desired to be protected by
Letters Patent is set forth in the appended claims:

1. A method of treatment of cancer in a human comprising
separately administering a therapeutically effective amount
of: (1) an intralesional chemoablative pharmaceutical com-
position to elicit ablation of at least one cancerous tumor;
and administration of (2) a therapeutically effective amount
of a systemic targeted anticancer agent that is a drug that
targets protein kinases and the receptors that activate them,

wherein said intralesional chemoablative pharmaceutical
composition comprises an intralesional (IL) chemoab-
lative agent comprising rose bengal (4,5,6,7-tetra-
chloro-2'4".5".7'-tetraiodofluorescein) in an appropriate
pharmaceutical composition, including a 0.1% (w/v) or
higher concentration aqueous solution of rose bengal,
or a physiologically acceptable salt of rose bengal, said
intralesional chemoablative pharmaceutical composi-
tion being administered intralesionally into said at least
one cancerous tumor at about 0.1 ml/cc lesion volume
to about 2 ml./cc lesion volume.

2. A method of treatment of melanoma, or primary or
metastatic liver cancer in a human comprising separately
administering a therapeutically effective amount of: (1) an
intralesional chemoablative pharmaceutical composition to
elicit ablation of at least one melanoma, or primary or
metastatic liver cancerous tumor; and administration of (2)
a therapeutically effective amount of a systemic targeted
anticancer agent,

wherein said intralesional chemoablative pharmaceutical
composition comprises an intralesional (IL) chemoab-
lative agent comprising rose bengal (4,5,6,7-tetra-
chloro-2'4".5".7'-tetraiodofluorescein) in an appropriate
pharmaceutical composition, including a 0.1% (w/v) or
higher concentration aqueous solution of rose bengal,
or a physiologically acceptable salt of rose bengal, said
intralesional chemoablative pharmaceutical composi-
tion being administered intralesionally into said at least
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one melanoma, or primary or metastatic liver cancerous
tumor at about 0.1 mL/cc lesion volume to about 2
ml/cc lesion volume.

3. A method for treatment of a cancerous tumor selected
from the group consisting of melanoma, breast cancer,
primary and metastatic liver cancer, prostate cancer and
small cell and non small cell lung cancer in a human
comprising separately administering a therapeutically effec-
tive amount of: (1) an intralesional chemoablative pharma-
ceutical composition to elicit ablation of at least one can-
cerous tumor; and (2) therapeutically effective amounts of
two systemic immunomodulatory anticancer agents that are
each a systemic enhancer of immune system up-regulation
in a combination therapeutic regime,

wherein said intralesional chemoablative pharmaceutical

composition comprises an intralesional (IL) chemoab-
lative agent comprising rose bengal (4,5,6,7-tetra-
chloro-2'4".5".7'-tetraiodofluorescein) in an appropriate
pharmaceutical composition, including a 0.1% (w/v) up
to about 20% (w/v) aqueous solution of rose bengal, or
a physiologically acceptable salt of rose bengal, said
intralesional chemoablative pharmaceutical composi-
tion being administered intralesionally into said at least
one cancerous tumor at about 0.1 ml/cc lesion volume
to about 2 ml./cc lesion volume.

4. The method of claim 3, wherein said two systemic
immunomodulatory anticancer agents are each a systemic
inhibitor of immune system up-regulation.

5. The method of claim 3, wherein one of said two
systemic inhibitors of immune system up-regulation is inter-
feron-gamma.



