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METHODS AND COMPOSITIONS FOR TREATING NEOPLASMS

CROSS-REFERENCE TO RELATED APPLICATION
This application claims the benefit of U.S. Provisional Application

No. 60/195,538, filed April 7, 2000.

FIELD OF THE INVENTION

The present invention is related to a method and composition for
the treatment of neoplasms, including, but not limited to, malignant
neoplasms. More particularly, the present invention 1s a method and
composition comprising a solution or solid with a very low concentration
of neuraminidase that 1s administered to a human or animal with a
neoplasm.

BACKGROUND OF THE INVENTION

Cancer 1s a disease that ravages both human and animals. The term
"cancer” means tumors or neoplasms, including malignant neoplasms,
characterized by uncontrolled growth. Unlike normal cells, cancer cells
are atypical in structure and do not have specialized functions. They
compete with normal cells for nutrients, eventually killing normal tissue.
Cancerous, or malignant, tissue can remain localized, invading only
neighboring tissue, or can spread to other tissues or organs via the
lymphatic system or blood (i.e., metastasize); virtually all tissues and
organs are susceptible. It 1s a disease that 1s highly unpredictable and has
a very high mortality rate. The current treatments for cancer include
chemotherapy, surgery and radiation treatments. These radical treatment
procedures are highly detrimental to the patient. For example, the typical
chemotherapeutic agent is cytotoxic and has a very narrow therapeutic
range.  Therefore, the chemotherapeutic agent must be carefully
administered at a dose that will kill cancer cells but not kill normal cells.
These chemotherapeutic agents often leave the patient sick and weakened
and are only minimally effective in treating the cancer.
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What is needed 1s a composition and method for treating cancer
that is not harmful to the patent but at the same time is effective in killing
the cancer cells. Ideally, the composition and method can be used 1n
combination with other agents.

SUMMARY OF THE INVENTION

The present invention provides a method and composition for
treating a wide variety of neoplasms including, but not limited to, solid
tumors, blood born tumors such as leukemias, tumor metastasis, benign
tumors, for example hemangiomas, acoustic neuromas, neurofibromas,
trachomas, and pyogenic granulomas. The present invention comprises
administration to the human or animal with cancer of an eftective amount
of neuraminidase or a fraction or derivative thereof. The effective amount
of neuraminidase, according to the present invention, is extremely low
and does not cause side effects such as an immune response to the
neuraminidase protein.

One embodiment of the present invention 1s a dilute solution of
neuraminidase that can be systemically administered by a variety of
routes including, but not limited to, intramuscularly, intradermally,
intranasally, intravenously, sublingually, and subcutaneously. The
present invention can also be administered locally to the site of the tumor.
The preferable route of administration is multiple per day administrations
sublingually.

Accordingly, it is an object of the present invention to provide a
method for treating neoplasms including metastatic cancer.

[t is yet another object of the present invention to provide a method
and composition for the treatment of prostate cancer.

[t is yet another object of the present invention to provide a method
and composition for the treatment of breast cancer.

It is yet another object of the present invention to provide a method
and composition for the treatment of colon cancer.

It is yet another object of the present invention to provide a method
and composition for the treatment of ovarian cancer.

[t is yet another object of the present invention to provide a method
and composition for the treatment of leukemia.
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It is yet another object of the present to provide a method and
composition for the treatment of hemangioma.

It 1s yet another object of the present invention to provide a method
and composition for the treatment of brain tumors.

[t i1s yet another object of the present invention to provide a method
and composition for the treatment of pancreatic tumors.

[t 1s yet another object of the present invention to provide a method
and composition for the treatment of liver tumors.

These and other objects, features, and advantages will become
apparent after a review of the following detailed description of the
disclosed embodiments and the appended claims.

DETAILED DESCRIPTION

As used herein, the term "neuraminidase" means any protein that
has neuraminidase activity or has an amino acid sequence that 1s
substantially similar to a protein which has neuraminidase activity. The
term “neuraminidase” also includes fragments of neuraminidase that are
effective 1n treating neoplasms The neuraminidase that can be used to
practice the present invention can also be an inactivated enzyme wherein
the neuraminidase has partial activity or no activity when compared to
the activity of the native enzyme. It is believed that heating the
neuraminidase in boiling water will destroy the antitumor activity.

The present invention provides a method and composition for
treating neoplasms including, but not limited to, solid tumors, blood born
tumors such as leukemias, tumor metastasis, benign tumors, for example
hemangiomas, acoustic neuromas, neurofibromas, trachomas, and
pyogenic granulomas. Examples of solid metastatic tumors or neoplasms
include, but are not limited to, prostate cancer, pancreatic cancer,
melanoma, breast cancer, esophageal cancer, lung cancer, colon cancer,
testicular cancer, or brain cancer. It 1s to be understood that the present
invention 1s effective against a wide variety of neoplasms.

The present invention comprises the administration of a
neuraminidase to a patient with a cancer. The neuraminidase
(Acyl-neuraminyl hydrolase: EC3.2.1.18) that can be used 1n practicing
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the present invention can be from any source including, but not limited
to, Arthrobacter ureafaciens, vibrio cholerae, Clostridium perfringens.

Typically, a pharmaceutical dosage unit of the present invention
for the delivery of neuraminidase in a low concentration comprises a
liquid or solid pharmaceutically acceptable carrier and an effective
amount of neuraminidase. The aforesaid effective amount 1s preferably
from between approximately 10 to about 10° mg, and still more
preferably about 10* mg neuraminidase in the dosage unit in association
with pharmaceutically acceptable excipients. The preferred carrier i1s
0.1% to 0.4% phenol in 0.9% sodium chloride (USP).

The present invention comprises the administration ot less than
approximately 10> mg per dosage unit to a human or animal that has a
tumor. A preferred dose of neuraminidase or active derivative thereof 1s
between approximately 10 mg to 10° mg. A more preferred dose of
neuraminidase is between approximately 10~ mg and 10" mg. The most
preferred dose of neuraminidase is approximately 10 mg. Preferably. the
total periodic daily dosage does not exceed about 10 mg per subject, and
still more preferably does not exceed from about 10~ mg to 10™ mg.

In a second aspect of the invention there 1s provided a
pharmaceutical composition comprising a vehicle for a single
administration of neuraminidase or fraction or derivative thereof which
comprises an amount of up to about 10" mg neuraminidase or fraction or
derivative thereof and pharmaceutically inert ingredients. In a preferred
aspect the pharmaceutical composition has an amount of between
approximately 10” mg to about 10° mg neuraminidase or fraction or
derivative thereof. '

In practice, the present invention comprises the administration of
an amount not to exceed approximately 10° mg, although, in certain
cases, the total amount of neuraminidase administered in any one day
may exceed the preferred limit. The neuraminidase can be administered
as a liquid or it can be administered as a solid wherein the neuraminidase
is embedded or admixed in a biodegradable or bioerodible matrix. The
matrix can be a time release matrix. These matrices are well known to
those of ordinary skill in the art and are not critical to the present
invention. The neuraminidase can be administered by injection or by sub-
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lingual route. In one embodiment, the vehicle is an aqueous solution that
1S contained within an i1nert container. In another variation, the
composition 1s in the torm of a suppository. The liquid form of the
composition can be i1njected subcutaneously, intramuscularly or
intravenously. In addition, the composition can be administered through
the mucosal membranes such as nasal membranes. |

The neuraminidase can be administered through standard methods,
including 1intravenous, intramuscular, and subcutaneous routes. The
neuraminidase can also be administered by sublingual and intranasal
routes. Because the effective amount of neuraminidase in a dose is so
low, the composition according to the present invention can also be
administered transdermally, anally or orally. The dosage units can be
either liquid or solid. Typically, the dosage unit may be administered up
to about 1 to 8 times per day or intermittently depending on the
individual case.

The neuraminidase can be administered directly to the tumor site,
but 1s preferably administered systemically.  Preferred systemic
administration for the present invention 1s via sublingual administration
or nasal administration by administering a single drop (50 pl) of a
neuraminidase solution (approximately 10 mg/dose). For the typical
patient, the first day of treatment 1s an five dose regime in the first hour
with four more doses spaced evenly during the day. The patient 1s treated
four times per day after the first day until the malignancy and primary
tumors are not detectable by extensive clinical examination. It 1s
recommended that the patient remain on a maintenance regime of two to
seven, preferably 4, administrations per day for several months to a year
after the neoplasm 1s no longer detectable. The patient should be
periodically examined for recurrence of the cancer. It is to be understood
that the dosage per day regimes may be varied depending upon the
patient response.

The preferred dosage for a typical cancer patient 1s as follows:

The first day, five doses are given in the first hour. The doses are
given at time 0, 15, 30, 45 and 60 minutes in the morning, followed by
three more applications evenly spaced throughout the day. Preferably, the
doses are administered 15 minutes before eating or drinking. Continue
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daily dosing until manifestations of malignancy are no longer present.
Maintain the 4 times a day dosing for 1 year longer to destroy any latent
cancer cells.

Patient should be monitored for malignancies every 3 months by
conventional monitoring methods well know to those of ordinary skill in
the art while undergoing treatment. If dosing i1s discontinued, similar
monitoring should continue every 3 months for one year. If there 1s any
indication cancer returns, patient should immediately resume dosing
regimen.

It is to be understood that the present invention may be used in
combination with conventional therapies, including, but not limited to
chemotherapy, surgery and radiation therapy. The present invention may
be used in combination with these therapies or may be used before or
after these therapies. |

The invention is further illustrated by the following examples,
which are not to be construed in any way as imposing limitations upon
the scope thereof. On the contrary, it 1s to be clearly understood that
resort may be had to various other embodiments, modifications and
equivalents thereof which, after reading the description herein, may
suggest themselves to those skilled in the art without departing from the
spirit of the present invention and/or the scope of the appended claims.
Patent summaries are from patients treated in Australian clinical trials.

EXAMPLE 1

Preparation of Neuraminidase

1 mg of neuraminidase (Sigma Chemical Co., St Louis, MO) 1s
mixed with 1 ml of 0.9% saline (Allergy Laboratory, Inc., Oklahoma
City, OK) saline. This solution 1s filter sterilized. 0.2 ml of this
neuraminidase solution is mixed with 75 ml of 0.9% saline. This solution
is allowed to stand at room temperature for three hours. Optionally, the
solution is stirred every 15 minutes. After the three hour incubation at
room temperature, 25 ml of 0.4% phenol saline 1s added to the 75 mls of
neuraminidase saline solution. This gives a final phenol concentration of
0.1 % 1n 0.9% saline solution and a final concentration of neuraminidase
of 2 x 10” mg/ml. This solution is kept at 4°C.
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EXAMPLE 2

Alternative Method of Preparation of Neuraminidase

1 mg of neuraminidase (Sigma Chemical Co., St Louis, MO) is
mixed with 1 ml of 0.4% phenol (Allergy Laboratory, Inc., Oklahoma
City, OK) saline. This solution 1s filter sterilized. 0.2 ml of this
neuraminidase solution 1s mixed with 24.8 ml of the 0.4% phenol saline.
This solution 1s allowed to stand at room temperature for three hours.
Optionally, the solution 1s stirred every 15 minutes. After the three hour
incubation at room temperature, 75 ml of saline is added to the 25 mls of
neuraminidase/phenol saline solution.  This gives a final phenol
concentration of 0.1 % 1n 0.9% saline solution and a final concentration
of neuraminidase of 2 x 10~ mg/ml. This solution is kept at 4°C.

EXAMPLE 3

Administration of neuraminidase solution

A preferred route of administration of the present invention 1is
sublingual administration. A dropper that delivers 50 ul per drop 1s used
to deliver one drop per administration sublingual. As stated above, the
first day of treatment comprises the administration of one 50 ul drop
every 15 minutes for one hour (5 drops total).  After the first day, the
patient 1s given one 50 pul drop four times a day until tumors have
regressed. A recommended schedule 1s one drop before breakfast, one
drop before lunch, one drop before supper, and one drop before bedtime.
It 1s recommended that this schedule be maintained for several months to
a year after all clinical signs of the cancer are gone. The patient should
be closely monitored clinically and treatment resumed if the cancer
returns.

EXAMPLE 4
A 51 year old male patient with testicular cancer that had
metastasized to the prostate, intestine, liver and pancreas (stage 4) was
treated as described above. After 6 months of neuraminidase sublingual
treatment, there was no malignancy detectable. The patient maintained
two sublingual applications daily as a prophylactic.
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EXAMPLE 5
Lung cancer metastasized to liver and other tissues, with heavily
involved lymph nodes, in a 34 year old female. Treatment with the
neuraminidase sublingual treatment began July 12, 1999. Steady
improvement occurred over six months. By last physical examination in
January 2000, there was no detection of any malignancy in any tissue.

EXAMPLE 6
The patient presented with non-operable brain tumor with extreme
pain in head and compromised vision. After one and one half months of
neuraminidase sublingual treatment, no pain nor vision impairment was
reported. The patient continues on 4 applications of the neuraminidase
solution of example 1 per day.

EXAMPLE 7/

A second case of a patient with non-operable brain tumor was
treated. After five months of treatment, all abnormal symptoms
disappeared and clinical analysis shows no detectable signs of disorder.
The patient continues on 4 applications of the neuraminidase solution of
example 1 per day.

EXAMPLE &

A 75 year old female presented with a B cell CD10 lymphoma.
Diagnosis was based on clinical evaluation as well as tissue biopsy.
Within one and one half months on the neuraminidase sublingual
treatment, examination by an oncologist detected no abnormal CD10
transformed cells. B

It should be understood, of course, that the foregoing relates only
to a preferred embodiment of the present invention and that numerous
modifications or alterations may be made therein without departing from
the spirit and scope of the invention as set forth in the appended claims.
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Claims:

1. A method for treating a human with a neoplasm, comprising
administering to the human with the neoplasm an effective amount of
neuraminidase.

2. The method of Claim 1, wherein the neuraminidase 1s
dissolved 1n a phenol-saline solution

3. The method of Claim 1, wherein the neuraminidase 1is
administered directly to the tumor.

4, The method of Claim 1, wherein the neuraminidase 1s
administered systemically.

5.  The method of Claiml, wherein the neuraminidase is
administered by subcutaneous injection, intramuscular 1njection,
intravenous injection, nasal administration, sublingual administration or
transdermal administration.

6. The method of Claim 5, wherein the neuraminmidase 1s
administered sublingually.

7. The method of Claim 5, wherein the neuraminidase 1s
administered nasally.

8. The method of Claim 1, wherein the neoplasm 1s a solid
tumor.

9. The method of Claim 8, wherein the neoplasm 1s prostate
cancer, pancreatic cancer, melanoma, breast cancer, colon cancer,
lymphoma, esophageal cancer, lung cancer, testicular cancer, or brain
cancer.



5

WO 01/76621

10.
borne tumor.

11.
leukemia.

CA 02406128 2002-10-18
PCT/US01/11089

10

The method of Claim 1, wherein the neoplasm i1s a blood

The method of Claim 10, wherein the blood borne tumor 1s
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