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pr esence ilpfpadeljiyMmaniude system to dramatically reduce and/or eliminate tumor cells. Most

adjuvants, which augment the immune response, can be directly injected with immature
dendritic celis to the tumor tissue to achieve the reduction or elimination of tumor

tissues.

BACKGROUND INFORMATION

Immunological adjuvants are used in combination with vaccines to
augment the immune response to the antigen. One way in which immunological
adjuvants function is by attracting macrophages to the antigen, so that the macrophages
can present the antigen to the regional lymph nodes and initiate an effective antigenic
response. Adjuvants may also act as catriers themselves for the antigen, or may
influence the immune response by other mechanisms such as depot effect, cytokine
induction, complement activation, recmiting of different cell popuiatic_)ns of the
tmmunological syétem, antigen delivery to different antigen presenting cells, regulation
of the expression of HLA class I or class I molecules and the stimulation to produce
different antibody subtypes. Many of the newer vaccines are only weakly immunogenic
and thus require the presence of adjuvants,

Materials having adjuvant activity are well known. Alum (AI{OH)3), and
similar aluminum gels are adjuvants licensed for human use. The adjuvant activity of
alum was first discovered in 1926 by Glenny (Chemistry and Industry, Jun, 15, 1926; J.
Path. Bacteriol, 34, 267). Aluminum hydroxide and aluminum phosphate (collectively

commonly referred to as alum) are routinely used as adjuvants in human and veterinary
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i mmune raspensEmontXacRaebieansiidered to be the primary APC in the i mune
system The Immature DC express a host of surface structures that are involved in
antigen acquisition, DC activation/maturation, and antigen presentation. Once DC
encounter antigen, they undergo-a maturation process characterized by the up-regulation
of HLLA class I and I molecules as weil as co-stimulatory molecules and interact with
cognate receptors on T and B lymphocytes, resulting in the generation of antigen
specific cellular and humoral immune responses.

DC are considered to be the primary APC in the immune system. The
ability to isolate these cells and/or their precursors and to study them in vifro has added
considerable dimension to knowledge of their role in innate and acquired inmmunity.
The classic means of generating human DC in vitro is to isolate and enrich CD14+-
monocytes from peripheral blood and culture them for various periods of time in GM-
CST and 1L-4 followed by final maturation with a number of cytokines, including IL-2,
[L-6, IL-7, 1L-13, IL-15, TNF @, IL-10, or with various other agents including
lipopolysaccharides, PGR,, type 1 interferons, or double-stranded RNA.

Numerous inveétigators have shown that these in vifro generated
monocyte-derived DC are potent antigen presenting cells (APC) capable of inifiating
primary and recall antigen-specific CD4+ and CD8+ T cell responses. Recent in vifro
studies have generated a rather extensive body of information regarding the biology of

DCI and shed light on the processes whereby antigen specific immune responses are
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therefore many of the newer vaccines are only weakly immunogenic even though

dendritic cells and adjuvant are present. The most effective vaccine antigen against the

live tumor cells should be used with dendritic cells and adjuvant during a course of

treatment to promote and to induce a rather strong immunogenicity.

DESCRIPTION OF INVENTION

The present invention solves the above need by providing the most

effective antigenic vaccine antigen with dendritic cells and adjuvant to increase the
amount and quality of the immune response against tumor cells.

The present invention provides treatment tumor tissue using full
antigenic elements, which include antigenicity of both known and unknown antigen
presenting cells, by locating them within the live tumor tissue in the human body (or
alternatively, the body of an animal). This is in contrast to prior art cultured antigens
obtained from tumor cell lines or any process added antigen, which have limited
antigencity and outdated antigenic data or potency as a vaccine antigen for the patient’s
tumor cells. In particular, the present invention relates to a therapy that includes the
injection of immature dendritic cells and adjuvant directly into the patient’s tumor lissue,

which presents antigenic elements as the vaccine antigen at the injection sight. The
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Virus.

The present invention provides rapid reduction and/or elimination of
tumor cells, which can be visually detected by MRI and/or CT and/or Echo scan within
two weeks after the injection. The therapy according to a preferred embodiment of the

invention includes the following steps:

Step 1: Colleting peripheral blood monocyte cells (PBMC) from a patient
Step 2: Culiuring these PBMC with GM-CFS and 114 to immature dendritic
cells.

Step 3: Injecting the cultured immature dendritic cells and an adjuvant into the
tumor.

Step 4: Evaluating the tumor in two weeks



pol ysacchari des- based adjuvants, such as Marignase LCM Agaricus K432
BCG Lentinan (shiitake) Reishi Sarunokoshi kake TNF Meshi makobu Froint's
com ete or inctonplete adjuvant LPS Fatty acids Phospholipids Cytokines
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1. Colleting peripheral blood nonocyte cells (PBMC) froma patient Step 2:
Culturing these PBMC with GWCPS and IL-4 to immture dendritic cells.
Step 3: Injecting 1the cul t L{I’ ed i ture ? ndritic. cells and ?n_ adj uvant
into the tunor n one particular embodiment, the effectiveness (immuno-response) of

this method of treatment can be enhanced by pre-treating the tumor cells using known

chemotherapy and/or radiation therapy techniques, which diminish the existing immune

system, prior to the steps 1-4 described above. In addition, the effectiveness (immuno-

response) of this method of treatment can also be enhanced by injecting the tumors cells

with an anti T-cell monoclonal antibody prior to the steps 1-4 described above (either

alone or in addition to the chemotherapy and/or radiation therapy described above).
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for the reduction of tunor cells in tunor tissue of the patient. 2. The use
of nonocyte cells according to claim1, wherein the patient is a human. 3.
The use of nongcyte cells accordjng to glaiml, . wherein said L adj uvant
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said cytolinns.is selected fromthe group consisting of IL-2, IL-6, IL-7,
IL-10, IL-13 and IL-15. 5. The use of nonocyte cells according to claiml,
wherein said LCM adjuvant is a virus. 6. The use of nonocyte cells
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chenot herapy at a tine prior ‘to it Sduci ngg’t e immature dendritic cells
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4. The use of monocyte cells according to claim 1, wherein said cytokine is

selected from the group consisting of 11.-2, 1L-6, 1L-7, IL-10, IL-13 and IL-15.

5. The use of monocyte cells according to claim 1, wherein said LCM adjuvant
1s a virus.
6. The use of monocyte cells according to claim 1, further comprising treating

the patient with chemotherapy at a time prior to introducing the immature dendritic

cells and LCM adjuvant into the tumor tissue.

7. The use of monocyte cells according to claim 1, further comprising treating the
patient with radiation therapy at a time prior to introducing the immature dendritic cells

and LCM adjuvant into the tumor tissue.

8. The use of monocyte cells according to claim 1, further comprising treating the
patient with anti T-cell monoclonal antibodies at a time prior to introducing the immature

dendritic cells and LCM adjuvant into the tumor tissue.



7. The use of nonocyte cells according to claim1, further conprising
treating the patient wwth radiation therapy at a tinme prior to introducing
the imature dendritic cells and LCM adjuvant into the tunor tissue. 8.
The use of nmonocyte cells according to claim11, further conprising treating
the patient with anti 'I'-cell nonoclonal antibodies at a tine prior to
introducing the immture dendritic cells and LCM adjuvant into the tunor
tissue. 8.9. Wss of mrasmo}&ytcellsebﬂ ect@cblfﬂoech edtibutomdr pathicantharmgeregamen
chenntherapy regi men ultured w IL-4 and GMCFS to f K?hﬁén ture
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nmonocyte cells according to cIa|n19 wherein the adjuvant is a cytokine.
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2. he use of monocyte cells according to claim 9, wherein the adjuvant is a

cytokine,

13. The use of monocyte cells according to claim 12, wherein said cytokine is

selected from the group consisting of 1L.-2, [L-6, 11.-7, 11.-10, 11.-13 and IL-15.
14.  The use of monocyte cells according to claim 9, wherein said adjuvant is a virus.

15, The use of monocyte cells according to claim 9, further comprising treating the
patient with radiation therapy at a time prior to introducing the immature dendritic cells

and adjuvant into the tumor tissue.

16.  Use of monocyte celis collected from a patient under a radiation therapy
regimen and cultured with IL.-4 and GM-CFS to form immature dendritic cells from the
monocyte cells, such cells and a LCM adjuvant being introduced into the tumor tissue
of the patient, for the manufacture of a composition for reduction of tumor cells in

tumor tissue of the patient.



nonocyte cells, such cells and a LCM adjuvant being introduced into the
tunor tissue of the patient, for the manufacture of a conposition for
reduction of tunor cells in tunor tissue of the patient. 7 17. The use of
nonocyte cells according to claim 16, wherein the patient is a human. 18.
The use of nonocyte cells according to claim 16, wherein said LCM adj uvant
is a cytokine. 19. The use of nonocyte cells according to claim18,

wher ei n slai d chifcokicng m@ceeleactiedcedidiomts brigrioupheensihstptientaf ahua2p. | L- 6,
IL-7, IL-10, IL-13 and IL-15. 20. The use of nonocyte cells according to
claim 16, wherein said LCM adjuvant is a virus. 21. The use of npnocyte
cell's acgqrdi n&et&eqlf%éﬂoﬂcgt o dHE LORKARORPLLRA NG, &Rk dath L0 aBablRH ol
chenotherapy at atine rr to introducing the inmmture dendri'tic cel

and adj uyarkind nto the tunor tissue. 22. A conposition for the reductlon of
a tunor in a patient conprising: inmmture dendritic cells a LCM adjuvant,
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conp05|t|ﬁnmlﬁwznbavwm@&hn&héﬁeﬂnﬂséﬂéfédld&bﬁ&1B§H®Ib§ﬁok|ne 25. The
conposition of claim24, wherein said cytokine is selected fromthe group
consisting of IL-2, IL-6, IL-7, 1L-10, IL-13, and IL-15. 8

20.  The use of monocyte cells according to claim 16, wherein said LCM adjuvant is a
virus.
21. The use of monocyte cells according to claim 16, further comprising treating the

patient with chemotherapy at a time prior to introducing the immature dendritic cells and

adjuvant into the tumor tissue.

22. A composition for the reduction of a tumor in a patient comprising:
imimature dendritic cells "
a LCM adjuvant, and
antigens from the tumor in the patient,

wherein the immature dendritic cells are formed by culturing monocyte cells with 1L-4 and

GM-CFS.

23. The composition of claim 22, wherein the patient is a human.

24. The composition of claim 22, wherein said adjuvant is a cytokine.

25. The composition of claim 24, wherein said cytokine is selected from the group

consisting of IL-2, IL-6, IL-7, 1L-10, IL-13, and IL-15.



