
WO 2007/071389PCT/EP2006/012305 1 Method for treating disseminated
cancer Field of the invention The invention relates to an
immuno-therapeutically method for treating patients  5 suffering from
disseminated cancer, by administering expanded tumour-reactive CD4+
helper and/or CD8+ T-lymphocytes obtainable from one or more metinel
lymph nodes draining a metastasis, wherein the T-lymphocytes are not
CD4+ CD25+" lymphocytes, i.e, the present invention does not cover
regulatory T-lymphocytes. 10 Background of the invention The lymph
system contains a network of vessels that carry lymph, a colorless,
watery fluid originating from interstitial fluid. The vessels
transport excess fluids away from interstitial spaces in body tissue
and return it to the bloodstream, while preventing backflow of the
lymph fluid. The three main types of lymphatic vessels are lymph
15capillaries, lymphatics, and lymph ducts. Lymph capillaries join to
form larger vessels called lymphatics or lymph veins. These resemble
blood-conducting veins but have thinner walls and relatively larger
lumen, and they have more valves. In the skin, lymphatics are located
in subcutaneous tissue and follow same paths as veins. In the
viscera, lymphatics generally follow arteries and form plexuses
(networks) around 20them. At certain locations lymphatics enter lymph
nodes. These are small, specialized organs that consist of lymphatic
tissue. Lymph is filtered through at least one lymph node before
entering the venous circulation (Moore). Lymph nodes act as filters,
with an internal honeycomb of connective tissue filled with
lymphocytes that collect and destroy e.g. bacteria and viruses. In
the node, the lymph is in contact with the blood 25circulation and
about half of the fluid is drained into the blood before it leaves
the node via an efferent lymphatic vessel (Renkin). It is an
increasingly accepted view that practically all spreading of
malignant cells from epithelial tumours first occur through thin
fenestrated lymph vessels (by an active mechanism - also used by
white blood cells) before entering the general blood circulation via
the lympho-venous connections 30in the lymph nodes. Clusters of lymph
nodes are found in the armpits, groins, neck, chest, and abdomen.
Primary tumours or primary tumour areas drain to one or more
so-called sentinel lymph nodes, where the sentinel node is defined as
the first lymph node, or nodes, to receive 



35lymphatic drainage from a tumour, also known as the "sentinel node
concept". This is also the first site of metastasis and it has been
shown in several solid tumour types that  WO
2007/071389PCT/EP2006/012305 2 the risk of lymph node metastases is
almost negligible if the sentinel node is free of tumour cells. The
sentinel node can be identified during surgery by injection of a
tracer or dye substance around the tumour. These substances are
transported in the lymph capillaries and accumulate through
phagocytosis by macrophages in the sentinel 5node(s), thus
identifying the tumour draining lymph node(s). The present inventors
have recently shown that the sentinel lymph nodes draining a primary
tumour are a potential rich source for naturally tumour-reactive
T-lymphocytes for in vitro expansion, as the sentinel nodes may
contain a substantial amount of T-lymphocytes, that have been
sensitized towards tumour-antigens and undergone in vivo expansion in
the 10lymph nodes (Marits et al, manuscript; Karlsson et al, Eur J
Urol, accepted). However, up till now, it has not been known that
sequential lymphatic drainage involving a certain individual lymph
node applies to metastasis as well, i.e. that for a metastasis one or
more lymph nodes draining the metastasis area can be detected. 15
Disclosure of the invention A metastasis of a primary tumour is
defined as a cancer resulting from the spread of a primary tumour.
Metastasis depends on the cancer cells acquiring two separate
abilities - increased motility and invasiveness. Cells that
metastasize are basically of 20the same kind as those in the original
tumour. If a cancer arises in e.g. the colon and metastasizes to e.g.
the liver, the cancer cells in the liver are colon cancer cells.
However, the cells have acquired increased motility and the ability
to invade another organ. 25Theoretically primary tumours originate
from the cells present in the organ or tissue in which the tumour
develops. As the cells in such organs or tissues already are
connected to a preexisting lymphatic drainage system, lymph will be
drained from the primary tumour through already existing lymph
vessels. Up till now, no one has shown that the "sentinel node
concept" of primary tumours also applies for metastases, i.e. 30that
one or more first lymph node(s) to receive drainage from a
metastasis, can be 



identified for a metastasis. It has not been shown by anyone that a
metastasis induces lymphangiogenesis, and furthermore, it is not
obvious that a metastasis will develop connections to the lymphatic
system.  WO 2007/071389PCT1EP20061012305 3 developed connections to
the lymphatic system and drains to lymph nodes, and that one or more
so-called "metinel" lymph nodes, i.e. the first lymph node(s) to
receive lymph drainage from a metastasis, can be identified.
5Theoretically, spreading of tumour cells from metastases may take
place via blood vessels formed by angiogenic activity triggered by
the tumour. It is believed that the lymphatic system is rather well
preserved since embryonic development and that it is developed
independent of the vascular blood system. Therefore it was unexpected
for the present inventors to find that metastases from solid
epithelial tumours can be 10investigated with a similar technique as
has been developed for various solid primary tumours to map the
lymphatic drainage. While investigating lymphatic drainage from
different types of metastases located in subcutaneous tissue,
lymphatic tissue, intraabdominally and in internal organs the
inventors have identified metastasis-draining lymph nodes (metinel
nodes). The metinel nodes are individually located, and 15it is often
not the nodes at the shortest anatomical distance from the metastasis
that are the metinel nodes, i.e. the first nodes to receive lymphatic
drainage from a metastasis. Further analyses of such metinel lymph
nodes by the present inventors have shown 20that they contain
T-lymphocytes with specific activity towards the tumour cells in the
corresponding metastasis. The present inventors have further shown
that the T-lymphocytes obtained from metinel lymph nodes can be
expanded and used for treatment of disseminated cancer diseases
25Accordingly, the present invention relates to a method for treating
a patient suffering from a disseminated cancer, the method comprising
i) identifying in a patient one or more metinel lymph nodes, ii)
resecting the one or more nodes and, optionally all or part of the
metastases, 30iii)isolating metastasis-reactive T-lymphocytes from
said lymph nodes, 



iv) in vitro expanding said metastasis-reactive 1-lymphocytes,    v)
administering the thus obtained T-lymphocytes to the patient, wherein
the T-lymphocytes are CD4+ helper and/or CD8+ 1-lymphocytes and not
CD4+ CD25+Hi lymphocytes, i.e. the present invention does not cover
regulatory T- 35 lymphocytes  WO 2007/071389PCT/EP2006/012305 4
Before going in to further details with the steps of the method of
the invention, the following terms is be defined: By the term
"tumour-reactive T-lymphocytes" is intended to mean T-lymphocytes
5carrying a T cell receptor (TCR) specific for and recognizing a
tumour antigen. Herein the term tumour-reactive 1-lymphocytes also
tend to cover T-lymphocytes carrying a TCR specific for and
recognizing metastasis antigens. I.e. the terms tumour-reactive
1-lymphocytes and metastasis-reactive T-lymphocytes are used
interchangeable. 10By the term "T helper cells" is intended to mean
1-lymphocytes that promote adaptive immune responses when activated.
By the term "Th1 cells" is intended to mean T helper cells that
promote cell mediated immune responses when activated, using
cytokines such as IFN-gamma. 15 By the term "1h2 cells" is intended
to mean T helper cells promoting humoral immune responses when
activated, using cytokines such as IL-4.      By the term "C04+
helper T-lymphocytes" is intended to mean 1-lymphocytes that
20express CD4 but not the transcription factor FoxP3. By the term
"CD8+ T-lymphocytes"is intended to mean 1-lymphocytes that express
CD8. 25By the term "regulatory 1-lymphocyte" is intended to mean
T-lymphocytes that suppress adaptive immune responses, expressing
transcription factor FoxP3. By the term "specific activation" of
T-lymphocytes is intended to mean antigen specific and MHC restricted
1-cell receptor mediated activation. In contrast the term "unspecific
30activation" of 1-lymphocytes is intended to mean a general
activation of all T-cells, 



regardless of 1-cell receptor specificity. The term "tumour-derived
antigen" intends to cover tumour cells, a homogenate of a tumour,
which homogenate may be denatured, or tumour proteins, polypeptides
or 35peptides, e.g. in the form of purified, natural, synthetic
and/or recombinant protein, polypeptide or peptide. Please note that
the term tumour herein also tend to cover  WO
2007/071389PCT/EP2006/012305 5 metastasis of a primary tumour. The
tumour-derived antigen may be intact molecules, fragments thereof or
multimers or aggregates of intact molecules and/or fragments.
Examples of suitable polypeptides and peptides are such that
comprises from about 5 to about 30 amino acids, such as, e.g. from
about 10 to 25 amino acids, from about 10 5to 20 amino acids or from
about 12 to 18 amino acids. If peptides are used, a final molar
concentration in the culture of from about 0.1 to about 5.0 pM, such
as, e.g., from about 0.1 to about 4.0 pM, from about 0.2 to about 3.0
pM, from about 0.3 to about 2.0 pM or from about 0.3 to about 1.0 pM
may be used. The tumour-derived antigen may be autologous or
heterologous, i.e. arise from the patient to be treated or be
obtained 10from another subject suffering from cancer. In the present
Examples the inventors uses an autologous denatured tumour extract,
however, as mentioned above, other sources of the tumour-derived
antigen may also be feasible for use in a method according to the
invention. 15By the term "day 1 of the first phase" or e.g. "day 5 of
the second phase" is to be understood the following: The day on which
the lymphocytes are harvested is denoted day 0 (zero). Day 1 of the
first phase is defined as the day where the expansion is initiated by
addition of at least one substance having agonistic activity towards
the IL-2 receptor, and maybe culture medium and/or tumour-derived
antigen. The expansion 20phase i) may be initiated on day 0 (zero) or
up till 2 days after harvest of the lymphocytes. The day on which the
second phase is initiated by addition of tumour- derived antigen is
throughout the text described as "day 1 of the second phase". By the
term "sentinel lymph node" is intended to mean the first lymph
node(s) to 25receive lymphatic drainage from a tumour. Primary
tumours or primary tumour areas 



drain to one or more so-called sentinel lymph nodes. The sentinel
nodes are also the first site of metastasis and it has been shown in
several solid tumour types that the risk of lymph node metastases is
almost negligible if the sentinel node is free of tumour cells. The
term ''metinel lymph node" refers to the first lymph node(s) to
receive 30lymphatic drainage from a metastasis or a metastases area.
The first step of the present method is the identification of one or
more metinel lymph nodes draining the metastasis. As mentioned above,
locating a metinel lymph node is not necessarily an easy task, as it
is often not the lymph nodes at the shortest 35anatomical distances
that are the first to receive drainage from the metastasis. However,
as the present inventors have found that the metinel nodes contain a
higher  WO 2007/071389PCT/EP2006/012305 6 amount of tumour-reactive
T-lymphocytes than lymph nodes further down the lymphatic system from
the metastasis, or than unrelated lymph nodes, wherein the content of
tumour-reactive T lymphocytes are substantially zero, the step i) of
identifying the one or more metinel nodes are crucial for the method
according to the invention. 5 One way of identifying the metinel
lymph node is by injecting one or more lymph node locators into the
patient, i.e. any substances suitable for locating a lymph node. Such
locators are preferably pharmaceutically acceptable and/or
biocompatible. The locators can either be affinity based or
non-affinity based. Examples of affinity based lymph 10node locators
are antibodies in whole or fragments, nanobodies, nucleic acids such
as RNA, DNA, and PNA all of which can be in turn labelled using
various detection modalities. Detection of affinity based lymph node
locators can be done by labelling with tracers and dyes, such as,
e.g., the ones mentioned below. Visualization is then made by i)
radiological methods such as x-ray, computerized tomography,
scintigraphy, 15positron emission technique after labelling with
contrast generating substances, such as, e.g., iodine containing
substances or radioactive substances such as, e.g. technetium-99m,
ii) magnetic resonance imaging after labelling with magnetic or
paramagnetic substances, such as e.g., gadolinium, magnetodendromers
or iron oxide containing particle; iii) light in the IR-visible- UV
spectra by labelling with dyes, 20fluorescent dyes or luminescent
dyes for detection by the naked eye or photon detecting devices such
as CCD or CMOS sensors. Examples of non-affinity based lymph node
locators encompass tracers and dyes. These substances are transported
in the lymph capillaries and accumulate through 25phagocytosis by
macrophages in the sentinel or metinel node(s), thus identifying the
tumour or metastasis draining lymph node(s). 



Examples of tracers are radioactive substances such as, e.g.,
technetium-99 for radioactive decay based detection with photon
sensitive films or sensors such as PET 30detectors. Further on
magnetic, paramagnetic or superparamagnetic substances, such as,
e.g., gadolinium containing contrast agents, iron oxide particles,
magnetic oxide particles, magnetodendrimers for magnetic resonance
based detection, contrast agents, such as, e.g., iodine for
radiological based detection such as, e.g., computerized tomography
or regular X-ray may be used.  WO 2007/071389PCT/EP2006/012305 7
Examples of dyes encompasses e.g., azo dyes, bisazo dyes, triazo
dyes, diaryl methan dye, triaryl methan dye, anthrachino dye,
polycyclic aromatic carbonyl dyes, indigo dyes for visualization by
luminescence, near infrared, fluorescence, UV and visible light.
Further on dyes also encompass luminescent substances for
luminescence 5based detection and fluorescent substances, such as,
e.g., pico green, sybr green, red 0 oil, texas red for fluorescence
based detection. Detection can depending on the chosen wavelengths be
made either by the naked eyes or photon detecting devices such as CCD
or CMOS sensors. 10In one embodiment the dye has an emission maximum
that permits visualization by the naked eye in normal light. In
another embodiment the dye has an emission maximum that permits
visualization by the naked eye in UV light.      Other examples of
suitable dyes or tracers appear from WO 04/045650, which is 15hereby
incorporated by reference. Another, but far more time-consuming way
to identify metinel nodes is to remove and investigate a selection of
lymph nodes in the presumed metastasis draining area. A tumour
extract from the metastasis of the actual patient could then be used
to identify 20lymph nodes containing tumour-reactive 1-lymphocytes by
proliferating assays. The lymph node locators are injected into the
patient into, above, around, adjacent and/or under the metastasis.
The locator will then spread through lymph vessels leading into the
metinel lymph node(s), and the one or more nodes will start to get
25stained within a certain period of time, such as, e.g. within 5 min
to 30 min, such as, e.g. within 5 min to 15 min after injection of
the locator substance, where after the locator substance is imaged.
As described above, imaging of the locator is of course dependent on
the locator substance used. 



30If a dye having an emission maximum that allows visualization by
the naked eye in normal light is used, such as, e.g. Patent Blue, the
one or more metinel nodes are simply identified as the nodes, which
are first to accumulate the colored dye, i.e. if Patent Blue is used,
the surgeon will look for the lymph nodes first to accumulate a blue
color.  WO 2007/071389PCT/EP2006/012305 8 The locators may be
injected by a single injection or by multiple injections, such as,
e.g., by two or more injections, by three or more injections, by four
or more injections, by five or more injections or by six or more
injections. 5How to perform the injections of the lymph node locators
is dependent on the location of the metastasis. The lymph node
locators may be injected by a non-surgical procedure, i.e. a
procedure that does not involve a surgical step, wherein a surgical
step is defined as one including surgical operative procedures, i.e.
involving incisions with an instrument. In the present context, an
injection, i.e. the punctuation of the skin 10with a needle, is not
considered a surgical step. Accordingly, by the statement that the
lymph node locator may be injected by a non-surgical procedure is
intended to mean that the lymph node locator may be injected into,
above, around, adjacent and/or under the metastasis directly into or
through the skin. 15Examples of situations wherein the lymph node
locators may be injected into or through the skin, is e.g. cases
where the metastasis is located in the skin of the patient. In such
situations the lymph node locator should preferentially be injected
into the skin above the metastasis, or through the skin into, around,
adjacent and/or under the metastasis. If the metastasis is located in
the subcutaneous tissue of the patient, the 20lymph node locator
should preferentially be injected into the skin above the metastasis,
or through the skin into, around, adjacent and/or under the
metastasis. As mentioned above, the metinel lymph nodes may not
always be placed at the shortest or most logical anatomical distance
from the metastasis. As an example of this 25is the surprising
identification of a metinel node distally and medially to a groin
lymph node metastasis by the present inventors as described in the
Examples herein. Based on the anatomy of the lymphatic system, the
suspected location of a metinel lymph node to a lymph node metastasis
in the groin would be either proximal in the skin or in the
subcutaneous fat or deep in the pelvis along the iliac vessels. 30
Accordingly, as a metinel lymph node may be placed distant from the
metastasis, it may in some cases be very beneficial to inject a lymph
node locator without the need for surgery, as it may be very
difficult to predict the position of such a metinel lymph node. In
theory a metastasis in the groin may have a metinel lymph node in the
armpit, 35i.e. it can be very difficult to predict the place in the
body to perform the surgery to 



remove the metinel node. In a specific embodiment of the invention,
the lymph node  WO 20071071389PCT/EP2006/012305 9 locator is a
radioactive substance, such as, e.g. technetium-99m, which may be
injected by a non-surgical procedure, and later imaged by performing
a lymphoscintigraphy. 5Sentinel nodes drain primary tumours, which
are usually derived from an organ that a priori has its lymphatic
drainage organized since foetal development for that specific
individual. The drainage pattern may differ between individuals. The
present inventors have found that metastases located at various
locations (liver, mesenteric fat, lymph nodes, subcutaneous tissue,
muscle etc) also have a lymphatic drainage with first- 10draining
lymph nodes. The present inventors call these nodes "metinel nodes".
Most likely they have connected to the lymphatics through the
metastasis own capacity to produce iymphangiogenic factors (such as
VEGF-C). We have identified tumour-reactive lymphocytes in these
metinel nodes (which have undergone clonal expansion towards the
metastasis) and we have shown that they can be expanded with retained
15immunologic characteristics and used for cellular immunotherapy.
The lymph node locators may also be injected involving a surgical
procedure, i.e. a procedure that includes an incision. As examples of
a situation where a surgical procedure may be included is where the
metastasis is located so it cannot be reached 20by a needle through
the skin, or where imaging of the locator through the skin and
tissues is not possible. In such cases, the surgeon will perform an
incision in the area of the metastasis and subsequently, a lymph node
locator may be injected directly into, above, around, 25adjacent
and/or under the metastasis in order to identify the one or more
metinel lymph nodes. Examples of situations where the injection of
the lymph node locators may include a surgical procedure is e.g. if
the metastasis is located in the intraabdominal area, in the
parenchymatous organs, or in the deeper located lymph nodes of the
patient. 30 



Some times the identification of the metinel lymph nodes may involve
injection of lymph node locators by a combination of a non-surgical
and a surgical step. As an example of this a radioactive lymph node
locator, such as, e.g., technetium-99m may be injected using a
needle, i.e. without the need for surgery, and the accumulation of
the locator, 35i.e. identification of the metinel node(s) may be
performed using a gamma detector. This gives the surgeon an
indication towards where the metinel nodes are located.  WO
2007/071389PCT/EP2006/012305 10 Later on, when the patient is
undergoing surgery to have the metinel lymph nodes and at least part
of metastasis removed, a colored dye such as, e.g., Patent Blue Dye
may be injected. Furthermore, if there is a lapse of more than about
18 to 24 hours after the first injection, it might be beneficial to
add one or more extra injections with radioactive 5tracer dependent
on the half-life of the radioactive tracer (usually about 6 hours) in
order to identify the metinel nodes during surgery. After having
located the one or more metinel lymph nodes by one or the other
method, the surgeon will remove these in order to investigate whether
the metinel lymph nodes 10contain any tumour cells, and in order to
obtain a culture of metastasis-reactive T- lymphocytes. The
harvesting of lymphocytes from the one or more metinel lymph nodes
may be performed by homogenizing the metinel lymph node material in
order to obtain single 15cell suspensions of lymphocytes. The single
cell suspensions may then be subjected to in vitro expansion in order
to obtain metastasis-reactive 1-lymphocytes. In vitro expansion 20The
in vitro expansion step iii) of the method according to the invention
comprises i)a first phase of stimulating tumour-reactive CD4+ helper
and/or CD8+ 1- lymphocytes with tumour-derived antigen together with
at least one substance having agonistic activity towards the IL-2
receptor, to promote survival of tumour-reactive 1-lymphocytes, and
25ii)a second phase of activating and promoting growth of
tumour-reactive CD4+ 



helper and/or CD8+ T-lymphocytes, wherein the second phase ii) is
initiated when the CD25 cell surface marker (IL-2R marker) is
down-regulated on T-lymphocytes. 30Phase i) The purpose of the first
phase i) is to obtain a culture comprising a substantially high ratio
of tumour-reactive CD4+ helper and/or CD8+ 1-lymphocytes. The first
phase is to be considered a "nursing phase" where the tumour-reactive
1-lymphocytes are brought to survive and divide. Depending on the
source of the 1-lymphocytes (starting material 35for the in vitro
expansion method), they may have phased relatively harsh conditions,
such as, e.g., suppression and inhibition by factors secreted by
cancer cells.  WO 2007/071389PCT/EP20061012305 11 The starting
material for use in the expansion method is a mixture of lymphocytes
obtained from lymph nodes draining a metastasis. 5The T-lymphocytes
to be expanded in culture can be obtained from the subject to be
treated, i.e. the resulting specific tumour-reactive 1-lymphocytes
for administering may be autologous. However, the T-lymphocytes can
also be obtained from a source other than the subject to be treated,
such as, e.g. another subject suffering from a cancer. In such case
the recipient and the expanded tumour-reactive 1-lymphocytes are
10preferably immunologically compatible (or the recipient is
otherwise made immuno- tolerant of the expanded tumour-reactive
T-lymphocytes). The starting material will most likely comprise a
mixture of various lymphocytes, such as, e.g., T-lymphocytes,
B-lymphocytes, antigen presenting cells, tumour-reactive T-
15lymphocytes and non-activated/non-reactive 1-lymphocytes. In order
to promote survival specifically of the tumour-reactive
1-lymphocytes, tumour-derived antigen and one or more substances
having agonistic activity towards the IL-2 receptor are added. As
mentioned above the first phase i) is initiated by adding at least
one substance 20having agonistic activity towards the IL-2 receptor.
The function of such substances is to stimulate 1-lymphocytes via the
IL-2 receptor to promote cell division of T-lymphocytes, thereby
preventing cell death. Antigen specific MHC restricted activation of
1-lymphocytes promotes clonal expansion 25of the useful 1-lymphocyte
population specific for the recognition of tumour cells. On 



the contrary, unspecific activation of T lymphocytes will lead to the
expansion of T lymphocyte clones recognizing irrelevant peptides
without any relation to the recognition of tumour cells, thus the
majority of unspecifically expanded T lymphocytes will not recognize
the tumour. 30 The invention aims to promote specific activation and
growth of tumour-reactive CD4+ helper and CD8+ T-lymphocytes. A
specific activation against a certain tumour antigen enables the
T-lymphocytes to have therapeutic effect when administered to a
cancer patient with the same tumour type as the T-lymphocytes are
activated against.  WO 2007/071389PCDEP2006/012305 12 In one
embodiment of the invention the substances having agonistic activity
towards the IL-2 receptor are agonists. Examples of such substances
include proteins, polypeptides, peptides, antibodies, affibodies, and
fragments thereof, fusion proteins, synthetic and/or organic
molecules, such as, e.g., small molecules, and natural ligands. 5In a
preferred embodiment the substance is the natural ligand of the IL-2
receptor, namely IL-2. If IL-2 is used it is preferentially added in
a low dose in order to reduce lymphocyte apoptosis and to increase
the population of CD4 positive tumour-reactive T- 10lymphocytes. In a
specific embodiment of the invention, the low dose of IL-2 is from
about 100 IU/mIculture medium to about 700 IU/m1 culture medium, such
as, e.g., from about 100 IU/mIculture medium to about 600 IU/m1
culture medium, from about 100 Um] culture medium to about 500 IU/m1
culture medium, from about 1001U/m1 culture medium to about 4001U/m1
culture medium, from about 1001U/m1 culture medium to 15 about 300
Umi culture medium and from about 100 Umi culture medium to about 200
ILllml culture medium. In a specific embodiment, the amount of IL-2
added is 240 IU/ml.    In case other substances, than IL-2, having
agonistic activity towards the IL-2 receptor 20are used the specific
doses of these should be such that lead to an effect corresponding to
the effect obtained by the above-mentioned doses of IL-2. A further
amount of the at least one substance having agonistic activity
towards the IL-2 receptor may be added regularly throughout phase i),
such as, e.g., every r, 3rd or 254th day of phase i), in order to
maintain optimal conditions for promoting cell division. By the term
every r, 3rd or 4th is intended to mean that at least one substance
having agonistic activity towards the IL-2 receptor is added
throughout phase i) every r, 3rd or 4th day, starting at the 2nd, 3rd
or 4th day after the first addition of the at least one substances
having agonistic activity towards the IL-2 receptor, i.e. after
initiating phase 30i). 



In one embodiment the substance to be added regularly throughout
phase i) is an agonist of IL-2. In a preferred embodiment the
substance is IL-2.  WO 2007/071389PCT/EP2006/012305 13 The further
dose of substances having agonistic activity towards the IL-2
receptor, such as, e.g., IL-2, to be added regularly, such as, e.g.
every 2, 3, or 4th day lies within the ranges mentioned above. 5A
further important step in the first phase i) of expansion is the
addition of tumour- derived antigen in order to promote cell division
of T-Iymphocytes expressing T lymphocyte receptors recognizing tumour
antigens, i.e. tumour-reactive T-lymphocytes. The optimal point of
time to add the tumour-antigen is depending on the source of
10lymphocytes. When the lymphocytes originates from lymph nodes the
lymphocytes may have been subjected to close proximity and
immuno-suppression by tumour cells, and need incubation with a
substance having agonistic activity towards the IL-2 receptor, such
as, e.g., IL-2 for some days in order to promote the ability of the
T-lymphocytes to respond with proliferation upon tumour antigen
presentation. 15Accordingly, in such case the tumour-derived antigen
is preferentially added from day 2 to and including day 5 of the
first phase i), such as, e.g., on day 2, on day 3, on day 4 or on day
5. The tumour-derived antigen, such as, e.g., a tumour homogenate, is
likely to be 20endocytosed and processed by antigen presenting cells
present in the starting material, such as, e.g., B-lymphocytes,
dendritic cells and macrophages. In most cases the tumour-derived
antigen will be presented by class II MCH molecules leading to cell
division of CID4 tumour-reactive T-lymphocytes. However, by cross
presentation antigens taken up by endocytosis may be processed and
presented in the class I 25pocket resulting in activation of CD8+ T
lymphocytes. As stated above, one of the objects of the expansion
method is to in some respect imitate the natural pathway of the
patients own immune system, and to a certain degree let the
components of the patients immune system determine whether CD4` or
CDS' lymphocytes are generated, depending on whether antigen is
presented by MCHI or MOHR. In most cases, the 



30antigens will be presented by the class II MCH molecule leading to
generation of CD4+ T-lymphocytes, however, in some cases CD8+
T-lymphocytes are generated. Phase ii) The purpose of the second
phase ii) is to activate and expand the tumour-reactive 35CD4+ helper
and/or CD8+ T-lymphocytes obtained by phase i) and to obtain a
specific  WO 2007/071389PCT/EP2006/012305 14 sub-population of
tumour-reactive CD4+ helper and/or CD8+ T-lymphocytes by directing
them into a desired pathway. The present inventors have found, that
one way of determining the optimal point in time 5to initiate phase
ii) is by monitoring the expression of the CD25 cell surface marker
on the 1-lymphocytes, in order to determine specifically when the
1-lymphocytes are susceptible to re-stimulation. The present
inventors have found that the second phase ii) should preferably be
initiated when the expression of CD25 on 1-lymphocytes is
down-regulated. CD25 is an activation marker, indicating that the
lymphocytes have 10received an activating signal. If the second phase
is initiated when the expression of CD25 on the 1-lymphocytes is
high, meaning that the lymphocytes have already received a signal,
cell death would occur. The down-regulation of CD25 is defined as
that a substantial part of the 1-lymphocyte 15population express very
few or essentially none CO25 markers. In a preferred embodiment the
down-regulation of CD25 is defined as that less than 5% of the
1-lymphocyte population expresses CD25, i.e. 95% or more of the
1-lymphocytes in the culture does not express CD25 at all. The 5% or
less of the 1-lymphocytes expressing CD25 are most likely regulatory
C04+ 1-lymphocytes which have a high permanent 20expression of CD25.
In addition, the 1-lymphocyte population should preferably express
very few or essentially none FoxP3 markers, which are specific
markers of regulatory 1-lymphocytes. In a preferred embodiment the
down-regulation of FoxP3 is defined as that less than 5% of the
T-Iymphocyte population expresses FoxP3, i.e. 95% or more of the
1-lymphocytes in the culture do not express FoxP3 at all. 25 



Besides CD25, there are also other markers, the expression of which
is relevant to monitor in order to determine the optimal point in
time to initiate the second phase. Examples of such markers are the
early activation marker CD69, and MCHII, which is an activation
marker for 1-lymphocytes. As the expression of CD69 and MCHII
30indicates that the "activation program" of the 1-lymphocytes is
already tumed on, meaning that the cells are not able to respond to
additional stimuli, both of these markers should preferably be
down-regulated before the second phase is initiated. The term down
regulation may be defined as that less than 5-10% of the 1-lymphocyte
population expresses CD69 and/or MCI-Ill.  15 In another embodiment
of the present invention, anti-CD4 antibodies are used to separate T
helper cells from possible tumour cells in the culture in the
expansion in phase ii) of the expansion method. 5In a further or yet
another embodiment of the present invention, products such as
Dynabeads(r) with anti-CD3 and anti-CD28 antibodies are used to
promote the expansion in phase ii) of the expansion method. Use of
Dynabeads(r) CD3/CD28 will provide lymphocytes with activation
signals and could also be used for separation from possible tumour
cells in the culture. Dynabeads(r) CD3/CD28 will bind to T
lymphocytes 10expanded antigen specifically during phase i), where
these cells now can be enriched magnetically. Since the initial
antigen specific activation has initiated and led to clonal T
lymphocyte expansion the Dynabeads(r) CD3/CD28 restimulation will
further promote clonal expansion since phase i) does not support
activation of unspecific T lymphocyte clones. 15 Even though the
exact starting point of phase H) will vary depending on when the
lymphocytes has acquired the preferred expression of specific
markers, the second phase H) is most often initiated from day 17 to
and including day 23 of the first phase i), such as, e.g. on day 17,
on day 18, on day 19, on day 20, on day 21, on day 22 or on 20day 23.
In other words, the point in time, where the lymphocytes expresses
the preferred amount and combination of markers, is most often seen
as being from day 17 to day 23 of the first phase i). The expansion
of the T-lymphocytes, i.e. phase i) and ii) will most often take
place in a 25suitable culture medium. Preferably a serum-free medium
or autologous serum is used in order to avoid the risk of
transmitting diseases to the patient. Examples of suitable standard
media include AIMV medium, RPMI 1640, DMEM and MEM. However, other
media may also be used, comprising a suitable blend of amino acids,
steroids, vitamins, growth factors, cytokines and minerals. 30 During
the two phases of the expansion, the cells may be split into several
culture vessels in order to maintain a suitable cell density in the
cultures. The density of the T-lymphocytes in the expansion phases
should preferably be from about 3 to about 6 million cells/ml of
culture medium. 



WO 2007/071389PCT/En006/012305 16 During expansion an exchange of
culture medium with fresh medium, a step, which is denominated
conditioning of the medium, may also be needed. The point of time to
split cultures and to condition the medium may be determined based on
the morphology of the cells and the cell culture density (which
should not exceed about 6 5million cells/ml), or the medium may
contain a suitable indicator, such as, e.g., a phenol indicator. In
case an indicator is included in the medium, the point of time to
split cultures or condition medium may be based on the colour of the
medium. If a phenol red indicator is used, the cells should be split
or conditioned, when the medium turns yellow, indicating that the pH
of the culture is turning acidic. A suitable schedule for
10conditioning the medium used in the present invention may be to
exchange from 1/4 to 1/2, such as, e.g., 1/3 of the medium every 3-9
days, such as, e.g. once a week.    Except for the specific
conditions mentioned herein, for other parameters standard conditions
for growth of lymphocyte cultures will be used, such as, e.g. a
temperature 15 of 37C and 5% CO2. As mentioned above, the second
phase ii) is initiated by the addition of tumour-derived antigen as
defined above to the T-lymphocytes for activating the tumour-reactive
CD25-negative T-lymphocytes, in order to promote clonal expansion of
tumour-reactive 20 T-lymphocytes. In a specific embodiment of the
invention antigen presenting cells (APCs) are added to the
1-lymphocytes together with the tumour-derived antigen. Antigen
presenting cells (APCs) include leukocytes such as, e.g., monocytes,
macrophages and lymphocytes, 25such as, e.g., B cells. These diverse
cell types have in common the ability to present antigen in a form
that is recognized by specific T lymphocyte receptors. The leukocyte
preparation is isolated from, for example, blood, lymph fluid, bone
marrow, lymphatic organ tissue or tissue culture fluid obtained from
the patient to be treated. In a preferred embodiment the APCs cells
are irradiated peripheral blood leucocytes 30 containing
antigen-presenting B-cells and/or monocytes. The amount of APCs added
lies within the range of from about 0.5 million APCs/m1 lymphocyte
culture to about 5 million APC/ml lymphocyte culture, such as, e.g.,
from about 1 million APCs/m1 lymphocyte culture to about 4 million
APC/ml lymphocyte culture, from about 1 million APCs/m1 lymphocyte
culture to about 3 million APC/ml lymphocyte culture, or from 35about
1 million APCs/mIlymphocyte culture to about 2 million APC/ml
lymphocyte culture.  17 



Besides the addition of tumour-derived antigen to the T-lymphocytes
in order to promote clonal expansion of tumour-reactive
1-lymphocytes, the second phase ii) comprises the addition of
specific components the function of which are to direct the
5expansion of the tumour-reactive T-lymphocytes towards the desired
sub-population. As mentioned above, the present invention provides a
method for the generation of tumour-reactive CD4+ helper
1-lymphocytes. CD4+ helper 1-lymphocytes recognizes and binds tumour
antigen when the antigen is associated with a major
10histocompatibility complex class II molecule. Activated CD4+ helper
T lymphocytes secrete cytokines, proteins and/or peptides that
stimulate other cells of the immune system, such as other
lymphocytes, The most common cytokine secreted is interleukin2
(IL-2), which is a potent T lymphocyte growth factor. Activated,
proliferating CD4+ helper 1-lymphocytes can differentiate into two
major subtypes of cells, Th1 and Th2 15cells, which are defined on
the basis of specific cytokines produced. Th1 cells produce
interferon-gamma and interleukin 12 (IL-12), while Th2 cells produce
interleukin-4, interleukin-5 and interleukin-13. Th1 1-lymphocytes
are believed to promote activation of cytotoxic T lymphocytes (Tc),
NK cells, macrophages, and monocytes, all of which can attack cancer
cells and generally defend against tumours. 20 1-helper (CD4+)
lymphocytes of type Th1 and Th2 can differentiate into memory cells
and effector cells. Memory 1-helper (C04+) lymphocytes are specific
to the antigen they first encountered and can be called upon during a
secondary immune response, calling forth a more rapid and larger
response to the tumour-antigens. There is 25evidence in humans that
lymphocytes survive at least 20 years; perhaps for life. Effector
CD4+ T-lymphocytes are active cells producing cytokines and
INF-gamma. For an effective treatment of cancer, administration of
tumour-reactive T-lymphocytes of the Th1 type is especially
beneficial, as this type is believed to promote activation of
30cytotoxic T lymphocytes (Tc), NK cells, macrophages, and monocytes,
all of which can attack cancer cells and generally defend against
tumours. I.e. in a specific embodiment the invention relates to a
method for generating tumour-reactive CD4+ helper 1-lymphocytes, and
in a further embodiment, the percentage of T-lymphocytes of the Th2
type generated by the present method is 30% or less, such as, e.g.,
25% or less, 20% 35or less, 15% or less, 10% or less, 5% or less or
0%, i.e. at least 70% of the tumour-  WO 2007/071389PCT/EP2006/012305
18 reactive CD4+ T-lymphocytes are of the Th1 type, such as, e.g. at
least 75%, at least 80%, at least 85%, at least 90%, at least 95% or
100%. 



Accordingly, the second phase may comprise the addition of a
substance capable of 5up-regulating IL-12R on the 1-lymphocytes. Up
regulation of the IL-12R will increase the readiness of the T cell to
receive and optimize thelL-12 cytokine activation resulting in
maximal STAT-4 signalling and thus skewing the lymphocytes towards
Thl cells and IFN-y production. 10 The substance(s) capable of
up-regulating IL-12R on the T-lymphocytes may be substance(s) having
agonistic activity towards an interferon receptor. In one embodiment
of the invention the substances having agonistic activity towards the
interferon receptor are agonists. Examples of such substances include
proteins, polypeptides, peptides, antibodies, affibodies, and
fragments thereof, fusion proteins, 15synthetic and/or organic
molecules, such as, e.g., small molecules, and natural ligands. In a
specific embodiment the substance is the natural ligand of the
interferon receptor, namely an interferon, such as interferon-a. The
optimal point of time to add the substance(s) capable of
up-regulating IL-12R on 20 the T-lymphocytes, such as, e.g. a
substance having agonistic activity towards an interferon receptor
may be determined by measuring the level of IL-12 in the culture
medium. The substance(s) should preferably be added when the level of
IL-12 is at least 1 fold, such as, e.g., at least 2, at least 3 fold,
at least 4 fold, or at least 5 fold increased as compared to the
level of IL-12 on day 1 of phase U). In most cases, such 25an
increase in the level of IL-12 will be seen from day 2 to and
including day 4 after initiating the second phase ii), such as, e.g.
on day 2, on day 3 or on day 4. In order to substantially avoid the
generation of tumour-reactive T-lymphocytes of the Th2 type, the
second phase may further comprise the addition of one or more
30substances capable of antagonizing development of 1h2 type
1-lymphocytes. Examples of such substances are substances capable of
neutralizing the interleukins IL-4, IL-5, IL-10, and/or TGF-beta (the
latter not being an interleukin) all four of which are required for
the establishment of the Th2 cytokine profile and for down regulation
of Th1 cytokine production.  WO 2007/071389PCT/EP2006/012305 19
Examples of such substances include proteins, polypeptides, peptides,
soluble receptors, antibodies, affibodies, and fragments thereof,
fusion proteins, synthetic and/or organic molecules, such as, e.g.,
small molecules, and natural ligands. In a specific embodiment the
substances are selected from antibodies that binds to the
5interleukins, thereby neutralizing them, such as, e.g. anti IL-4
antibody, anti IL-5 



antibody and/or anti IL-10 antibody, together with soluble receptors
(such as, e.g. TGF- beta receptor I and II) and binding proteins for
TGF-beta (such as, e.g. LAP and/or LTBP). 10 The one or more
substances capable of antagonizing development of Th2 type
T-lymphocytes, such as, e.g., one or more substances capable of
neutralizing IL-4, IL-5, IL-10 and/or TGF-beta may be added on day 1
of the second phase ii). However, as antibodies are expensive, the
addition of antibodies can also be performed in a subsequent step
after addition of the substance capable of up-regulating IL-12R on
the 15T-lymphocytes, such as, e.g., one day, two days or three days
after addition of the substance capable of up-regulating IL-12R on
the T-lymphocytes. The neutralizing substances should be added in an
amount sufficient to neutralize the interleukins, such as, e.g., in a
10-100 fold (molar) excess of the amount of interleukin 20to be
neutralized. When using antibodies, a final concentration of from
about 2 to about 4 ng/ml culture medium will normally be needed. For
other types of neutralizing substances, a final concentration, giving
the same effect as the concentration mentioned for antibodies, should
be used. 25In order to maintain the suppression of the development of
Th2 type 1-lymphocytes a further amount of the one or more substance
capable of antagonizing development of Th2 type T-lymphocytes, such
as, e.g., one or more substance capable of neutralizing IL-4, IL-5,
IL-10 and/or TGF-beta may be added regularly throughout phase ii),
such as, e.g. every 2, 3"d or 4th day of phase h). It is to be
understood that by the term every 302, -ad 4th s or 4- is intended to
mean that at least one substance capable of antagonizing development
of Th2 type T-lymphocytes is added throughout phase i) every 2, 3rd
or 41h day, starting at the 2, 3rd or 4th day after the first
addition of the at least one substance capable of antagonizing
development of Th2 type T-lymphocytes.  WO
2007/071389PCT/EP2006/012305 20 phase fi) such as, e.g., every 2"d to
4th day of phase ii), i.e. on the 2nd, 3rd or 4th day in order to
maintain optimal conditions promoting cell division. The dose of the
substance to be added regularly lies within the optimal ranges
mentioned under phase i) for addition of substances having agonistic
activity towards the IL-2 receptor, such as, e.g., 5IL-2. In order to
favour the generation of Th1 type tumour-reactive 1-lymphocytes, the
second phase ii) may comprise adding one or more substances promoting
the development of Th1 type T-lymphocytes. Examples of such
substances are substances 10having agonistic activity towards the
IL-7, IL-12, IL-15 and/or IL-21 receptor. More 



specific, the substances may be agonists for the IL-7, IL-12, IL-15
and/or IL-21 receptor. Examples of such agonists include proteins,
polypeptides, peptides, antibodies, affibodies, and fragments
thereof, fusion proteins, synthetic and/or organic molecules, such
as, e.g., small molecules, and natural ligands. In a specific
15embodiment the substances are the natural ligands of the IL-7,
IL-12, 1L-15 and/or IL- 21 receptor, respectively, such as IL-7,
IL-12, IL-15 and/or IL-21. The effect of IL-12 is activating the
IFN-gamma inducing STAT pathway by stimulating the IL-12R thereby
promoting activation of Thl lymphocytes. The function of IL-21 is to
20enhance proliferation, activation and development towards a TM type
of T- lymphocytes. Both IL-7 and IL-15 work by promoting homeostatic
expansion of the T-Iymphocytes, enhancing the enumeration of
activated Thl programmed T-lymphocytes. 25 The optimal point of time
to add one or more substances promoting development of Th1 type
T-Iymphocytes is when the T-lymphocytes are susceptible to
modification. If the substances are added when the T-Iymphocytes are
not susceptible to modification, the addition will have no effect,
i.e. the development of Th1 type T-Iymphocytes will not 30be favored.
In order to determine the optimal point in time for adding substances
promoting development of TM type T-lymphocytes, such as, e.g.,
substances having agonistic activity towards the IL-7, IL-12, IL-15
and/or IL-21 receptor, the production of INF-y by the T-Iymphocytes,
may be monitored. In a preferred embodiment, the one or more
substances promoting the development of Th1 type T-Iymphocytes, such
as, e.g., 35substances having agonistic activity towards the IL-7,
IL-12, IL-15 and/or IL-21 receptor  WO 2007/071389PCT/EP2006/012305
21 should be added when the level of IFN-gamma is increased as
compared to the level of IFN-gamma on initiation of second phase H).
In a specific embodiment, the increase in IFN-gamma level may be
determined as at  5 least a 1 fold increase in IFN-gamma level, such
as, e.g., at least a 2 fold, at least a 3 fold, at least a 4 fold
increase as compared to the level of IFN-gamma on initiation of the
second phase ii). Often will such an increase can be correlated to
that the content IFN-gamma in the culture medium should be at least
100 picogram/m1 culture medium, such as, e.g. at least 150
picogram/ml culture medium, at least 200 picogram/ml 10culture medium
or at least 250 picogram/ml culture medium. When determining the
optimal point in time to add substances promoting development of Th1
type T-lymphocytes, such as, e.g., substances having agonistic
activity towards the IL-7, IL-12, IL-15 and/or IL-21 receptor, one
may further look at the expression of 15 the activation markers CD25
and CD69 on CD4+ T-Iymphocytes, which markers should preferentially
be up-regulated. By up-regulation is understood that at least about 



40% to about 60% or more of the CD4+ 1-lymphocytes should express
CD25 and CD69 as compared to the expression of CD25 and CD69 on
T-lymphocytes on day 1 of phase ii), showing that the T-Iymphocytes
have received an activating signal. 20 Normally the optimal point of
time for adding the substances promoting development of Th1 type
T-lymphocytes will fall subsequent to the steps of adding the
substances capable of up-regulating IL-12R on the 1-lymphocytes and
the substances capable of antagonizing development of Th2 type
T-Iymphocytes. More specific the optimal point  25 in time to add the
substances promoting development of Th1 type T-lymphocytes will fall
between day 5 to day 8 after initiating the second phase ii), such
as, on day 5, day 6, day 7 or day 8. In case IL-7, IL-12, IL-15
and/or IL-21 are added the concentration of each of these
30substances in the culture medium should lie within the range from
about 150 IU/m1 culture medium to about 300 Ill/mIculture medium,
such as, e.g. 250 IU/m1 culture medium. When other substances than
the specific ones mentioned is used, they should be added to the
culture in final concentration, which leads to the same effect as the
addition of IL-7, IL-12, IL-15 and/or IL-21 within the specific
ranges mentioned will give.  WO 2007/071389PCT/EP2006/012305 22 As
mentioned above, the present method is preferentially used for the
expansion of T-lymphocytes in order to achieve C04+ tumour-reactive
T-lymphocytes of the Thl type. One further aspect of the invention is
that by using the method described herein for expanding
tumour-reactive T-Iymphocytes, a relatively high amount of
T-lymphocytes 5of the memory type will be obtained. In treating
cancer it is of course important that the patient to be treated
receive a high amount of effector tumour-reactive CD4+ T-lymphocytes,
as these - as mentioned above - promote activation of cytotoxic T
lymphocytes (To), NK cells, macrophages, and monocytes, all of which
can attack cancer cells and generally defend against tumours. 10
However, by at the same time administering a substantial amount of
memory tumour-reactive C04+ T-lymphocytes, the patient achieve up to
life long protection towards recurrence of the tumour or metastasis
of the primary tumour. 15Accordingly, the present invention relates
to a method for the preparation of memory T- lymphocytes. Normally,
when a culture of tumour-reactive 1-lymphocytes are expanded
according to the present invention from about 35% to about 90% of
tumour-reactive T-lymphocytes of the memory type, such as, e.g. from
about 40% to about 90%, from about 50% to about 80% or from about 60%
to about 70%, will be obtained. The 20present inventors speculates
that the fact that the lymphocytes in phase i) are allowed 



to regenerated before tumour antigen is added, together with the
relatively slow expansion phase leads to formation of a high ratio of
memory lymphocytes to effector lymphocytes. 25 As mentioned above the
expression of the cell surface activation markers CD25 and CD69 on
the T-lymphocytes may be used for determining when to initiate
important steps of the present method, such as, e.g., when to
initiate the second phase ii). Accordingly, it may be beneficial to
continuously monitor the expression of CD25 and CD69 throughout phase
i) and phase fi), such as, e.g., every 2"d, every 3rd or every 4th 30
day. As one of the purposes of the present method is to obtain a high
number of specific CD4+ tumour-reactive T-lymphocytes, which may be
used for administering to a patient, the tumour-reactive
T-lymphocytes may be harvested at some point, leading to 35the
termination of the expansion step. The optimal point of time to
harvest the tumour- reactive T-lymphocytes is when the expression of
CD25 on the T-lymphocytes is down-  WO 2007/071389PCT/EP2006/012305
23 regulated, where the down-regulation is defined as that 5% or less
of the CD4+ T-lymphocyte population expresses CD25. The optimal point
in time to harvest may also be determined based on measurement of the
amount of 1FN-gamma produced. The IFN-gamma production should be at
least 2 fold increased, such as, e.g., at least 3 5fold, at least 4
fold or at lest 5 fold increased as compared to initial 1FN-gamma
production, which normally correspond to a level of IFN-gamma of at
least 100 pg/ml of culture medium.    Normally, this event will occur
from day 10 to and including day 14 after initiating the 10second
phase ii), i.e. normally the cells will be harvested from day 10 to
and including day 14 after initiating the second phase ii).
Accordingly, the entire process for expansion of tumour-reactive
T-lymphocytes according to the invention may in general take from
about 25 days to and including  15 about 45 days, such as, e.g. from
about 26 days to and including about 44 days, from about 27 days to
and including 43 days, from about 27 days, to and including 42 days,
from about 27 days to and including 41 days, and from about 27 days
to and including about 40 days. 



20Instead of harvesting the tumour-reactive T-lymphocytes when the
CD25 marker is down regulated, they may be subjected to one or more
additional rounds of phase ii). This could be beneficial to do if the
amount of tumour-reactive T-lymphocytes obtained by the expression
method is not considered an effective amount to be administered to a
patient suffering from cancer, or if the patient is in a
chemo-therapy treatment 25regimen, where it may be considered
beneficial to postpone the administration of T- lymphocytes until the
chemo-therapy treatment is finished. In order to determine whether
the tumour-reactive T-lymphocytes should be subjected to one or more
additional rounds of phase fi) one may look at the level of IFN-gamma
produced, and/or the total number of tumour-reactive T-lymphocytes
obtained and/or the expression of 30CD25. In the case the IFN-y
levels is 30 pg/ml culture medium or less, such as, e.g. 20 pg/ml
culture medium or less, and/or the total number of T cells are
unsatisfactory, additional rounds of phase ii) may be initiated
beginning when the majority of T cells are CD25 negative (i.e. less
than 5% of the T-lymphocytes population express CD25) and thereby
susceptible to restimulation.  WO 2007/071389PCT/EP2006/012305 24
After harvest the tumour-reactive 1-lymphocytes may be purified by
any conventional means, such as, e.g. by using density gradient, such
as, e.g., a Ficoll medium. A portion of the tumour-reactive
1-lymphocytes may be stored by freezing in a suitable freezing medium
after harvesting and purifying the tumour-reactive 1-lymphocytes. 5
Method of treatment The tumour-reactive T-lymphocytes obtained by an
improved expansion method are used herein for treating patients
suffering from a disseminated cancer. 10The definition of an
effective amount of tumour-reactive T-lymphocytes to be administered
is depending on the specific type of lymphocytes, the ratio of memory
to effector T-lymphocytes and on the severity of the disease.
However, in average a minimum of at least 10 million, such as, e.g.
at least 20 million, at least 30 million, at least 40 million, at
least 50 million, at least 60 million, at least 70 million or at
least 80 15 million tumour-reactive T-lymphocytes may be
administered. The present inventors have not identified any upper
limit with respect to the amount of tumour-reactive 1-lymphocytes to
be administered in a single dose. In a preferred embodiment the
tumour-reactive 1-lymphocytes for administration 20 comprises a
combination of effector 1-lymphocytes and memory 1-lymphocytes. More
specific the amount of tumour-reactive 1-lymphocytes of the memory
type may be from about 35% to about 90%, such as, e.g. from about 40%
to about 90%, from about 50% to about 80% or from about 60% to about
70%, and a percentage of effector T-lymphocytes from about 10% to
about 65%, such as, e.g., from about 20% to about 25 50% or from
about 30% to about 40%. 



The tumour-reactive 1-lymphocytes may be formulated as a
pharmaceutical composition suitable for parenteral administration to
the patient such as, e.g., intravenous, intraarterial, intrathecal,
or intraperitonal administration. 30 When the tumour-reactive
T-lymphocytes are administered parenterally, they may be formulated
in an isotonic medium, i.e. in a medium having the same tonicity as
blood, and comprising one or more substances preventing aggregation
of the cells. A specific example of a suitable medium is a 0.9% NaCI
solution comprising up to 3% human 35 serum albumin such as, e.g. up
to 2% human serum albumin or up to 1% human serum albumin. For
intravenously administration the concentration of tumour-reactive  WO
2007/071389PCT/EP2006/012305 25 T-lymphocytes in the composition to
be administered normally lies within the range from about 0.5 million
lymphocytes/m1 medium to about 4 million lymphocytes/m1 medium, such
as, e.g., from about 0.5 million lymphocytes/mImedium to about 3
million lymphocytes/ml medium, from about 0.5 million
lymphocytes/mImedium to 5about 2 million lymphocytes/ml medium or
from about 1 million lymphocytes/ml medium to about 2 million
lymphocytes/ml medium. The composition comprising tumour-reactive
T-lymphocytes may be administered as a single dose or multiple doses.
It may be infused over 1 to 2 hours. 10 The treatment method may be
performed once or repeated depending on the severity of the disease.
Furthermore, the treatment may be reiterated upon recurrence of the
disease. The treatment according to the present invention may be
supplemented with any other 15relevant treatment for disseminated
cancer. Such supplemental treatment may be given before, at the same
time or after the administration of the lymphocytes and it may be
given at frequencies normally used for such treatments. A suitable
example of supplemental treatment is chemotherapy and the like. 20
Kits The invention further relates to kits for use in a method
according to the invention, the kit comprising a medium for
cultivation of T-lymphocytes. The medium may be any suitable
serum-free medium, such as, e.g., AIMV, RPM! 1640, DMEM or MEM. 25The
kit may further comprise one or more substances for stimulating,
activating and directing tumour-reactive T-lymphocytes. Examples of
such substances may be tumour-derived antigen, substances having
agonistic activity towards the IL-2 receptor, substances capable of
up-regulating IL-12R on the T-lymphocytes, substances capable of
antagonizing development of Th2 type T-Iymphocytes and/or substances
promoting 



30 the development of Th1 type T-lymphocytes. More specific, such
substances may be IL-2, interferon-alpha, anti-1L-4 antibody,
antiIL-5 antibody, anti-IL-10 antibody, IL-7, IL-12, IL-15 and/or
IL-21. 35The kit may also comprise a pharmaceutical composition
suitable for intravenous administration. The pharmaceutical
composition may be mixed with the population of tumour-reactive
T-lymphocytes before administration.  WO 2007/071389PCT/EP2006/012305
26 The kit may also comprise one or more syringes and a lymph node
locator. In one embodiment, the syringes are prefilled with a lymph
node locator. 5The kits may also comprise instructions for use, such
as, e.g. instructions in the form of computer software. Figure
legends 10Figure 1 is a lymphoscintigraphy showing a metinel node
distally and medially to the groin lymph node metastasis. Figure 2 is
a lymphoscintigraphy showing a metinel node distally and medially to
the neck lymph node metastasis. 15 Figure 3 illustrates
identification of a tumour draining lymph node. Figure 3 A shows how
blue dye is injected around a tumour and how the dye is transported
in the lymph capillaries, thus indicating the lymphatic drainage
(indicated by white arrow). Figure 3 B shows how a tumour draining
lymph node has turned blue a few minutes after injection 20of the
dye. White arrow indicates tumour draining lymph node. Figure 4 shows
that initially sentinel node lymphocytes are activated with tumour
antigen and low dose IL-2 resulting in activation and expression of
the activation marker CD25 (Top panel). The end of phase I activation
phase is defined by the 25 decreased number of CD4+ T cells
expressing CD25 (Bottom panel). When less than 5% of the CD4* T cells
express CD25 phase II is initiated with restimulation with antigen.
Figure 5 illustrates that Phase I and Phase 11 activation results in
expansion and 30enrichment of CD4+ T helper cells. 



Figure 6 illustrates that in Phase I the majority of cells are nave
CD62L+ cells or activated CD69+C062L+ cells. After Phase II the
majority of the cells is CD62L- and are composed of memory and
effector CD4+ T helper cells. CD62L- T cells are not 35expressing the
preferred lymph node homing molecule, thus they are seeking
inflammatory areas in non lymphatic organs.  WO
2007/071389PCT/EP2006/012305 27 Figure 7 shows primary cells
stimulated in Phase I from tumour (Tumour infiltrating lymphocytes),
metinel nodes (SN) and an irrelevant lymph node (LN) results in no or
little IFN-y production.      Figure 8 illustrates that after
expansion after phase ii) there is a dose dependent 5increase in
antigen dependent IFN-y production. Figure 9 illustrates that the
expansion and activation protocol promotes the expansion of antigen
specific T cell clones as investigated by the selective enrichment of
TCR V13 expression.      The following examples tend to illustrate
the invention without limiting it in any way. 10 Examples Example 1
Identification of metinel lymph nodes for metastasis 15Eight patients
(four women and four men) were included in the study (see Table 1);
the average age was 61.4 years. One of them underwent two operations
with localisations of metinel nodes at both procedures. Metinel nodes
were located by three principally different ways. A lymph node
locator was injected around and close to abdominal recurrences,
parenchymatous liver metastases, or groin lymph node metastases. 20
Table 1: Overview of patients in study r ! Patient Years Sex Primary
tumour I no.oldsite i 



1 1-48M. .. ._._ _. .. Caecum 1 254M Rectum .._. 77F Colon sigmoideum
473M Colon ascendens 566M Colon ascendens 651F Ovarian cancer 763F
Ovarian cancer _ I 859F Pancreatic cancer __   Origin of metinel
nodes _ Local recurrence3Pos _ Neg Neg 



Liver metastases Liver metastases Liver metastases Groin lymph node
metastases Local recurrence  WO 2007/071389PCT/EP2006/012305 28 The
first patient was a 48-year old man who had earlier been operated on
for a caecal cancer with a right-sided hemicolectomy. One year later
he developed a 5 cm large intraabdominal recurrence in the mesenteric
fat alongside the area of the anastomosis. A resection of the
anastomotic region and the recurrence was made en bloc. Patent 5blue
dye was injected around the metastasis and three metinel nodes along
the medial colic artery, including one apical node in the root of the
mesentery, were identified. The second patient was a 54 year old man
who had been operated on for a rectal cancer with an abdominoperineal
rectal amputation and despite no distant metastases 10at
investigation before surgery, the present inventors found a liver
metastasis in the left liver lobe. CT scan of the abdomen was done
postoperatively, the metastasis had an exterior diameter of three
centimetres and was located between the second and third liver
segment. Two months later he was operated with a partial left-sided
liver resection and patent blue dye was injected in the parenchyma of
the liver around and close to 15the metastasis. After about five
minutes two metinel nodes were found in the hepatoduodenal ligament.
Intraoperative ultrasound could not demonstrate any further
metastases in the liver. No tumour cells were present in the metinel
nodes; however the lymphocytes in the metinel node showed specific
activity towards the metastasis. 20Despite initial treatment with
tumour-reactive lymphocytes and good general condition he developed a
new liver metastasis in the right liver lobe and a second liver
resection was done. At this operation injection of patent blue dye
around the 2 cm large metastasis identified 2 metinel nodes located
in the hilus of the liver. 25 The third patient was a 77-year old
woman who two years earlier had been operated on for a sigmoid cancer
with a sigmoid resection. At follow-up an elevated CEA was found and
further investigations with PET-scan and CT-scan showed a four
centimetres metastasis in the right liver lobe in between segment VI
and VII. A subtotal 



right-sided hemihepatectomy was performed and after injection of
Patent blue dye 30three metinel nodes were found at the liver hilus.
Patient number four was a 73-year old man who had been operated on
for a tumour in the sigmoid colon with a sigmoid resection. More than
one year later he developed a solitary liver metastasis of two
centimetres in size and was operated with a partial 35resection of
segment V and VI. After the injection of in total 1.0 ml Patent blue
dye at four different locations around and close to the metastasis,
one metinel node was  WO 2007/071389PCT/EP2006/012305 29 identified
in the liver hilus. Analysis of the node proved it to be without
signs of metastatic disease but it contained tumour-reactive
lymphocytes. Patient number five was a 66-year old man who previously
was operated on due to a 5cancer in colon ascendens with a
right-sided hemicolectomy. CT-scan in a routine follow-up after
surgery for colon cancer showed a 2.5 centimetres solitary metastasis
in the right liver lobe, segment VII. At surgery 1.0 ml Patent blue
dye was injected in the liver tissue around the metastasis and two
metinel nodes were located in the hepatoduodenal ligament and two in
the liver hilus. Resection of segment VI - VIII was 10done together
with extirpation of metinel nodes. The 6th case was a 51 year old
woman who six years earlier had been operated with a hysterectomy and
bilateral salpingoophorectomy due to ovarian cancer. After that the
cancer had disseminated to the abdomen and peritoneum and only
palliative treatment 15remained. She had large, partly necrotic,
liver metastases. At surgery three metinel nodes were identified
central in the abdomen after injecting Patent Blue Dye adjacent to
the liver metastases. The metinel nodes all contained tumour cells
and tumour-reactive lymphocytes. 20 Patient number seven was a
63-year old woman who had been operated on for ovarian cancer with
bilateral oophorectomy. At surgery she had disseminated disease to
the omentum and underwent after this several tumour-reducing
operations, including resection of the right colon due to a
metastasis. One year further she developed a resistance in the left
groin and a fine needle biopsy proved a metastasis from ovarian
25cancer. After injection of the tracer technetium-99 subcutaneously
at four places 



(4x0.25m1, 50MBeq/m1) around the palpable metastasis the
lymphoscintigraphy surprisingly demonstrated two metinel nodes
closely together distally and medially to the groin lymph node
metastasis (see Figure 1). This node was further identified as a
blue-colored metinel node draining the metastasis by injecting Patent
blue dye at the 30same places as the tracer during the surgical
procedure a few hours after the lymphoscintigraphy. The 80, patient
was a 59 years old woman who had been operated on with Whipples
operation due to a pancreatic cancer. Two years later a local
recurrence is diagnosed 35 and she was operated with a
tumour-reducing operation in which 4 metinel nodes were found, after
injection of Patent blue dye adjacent and above the local recurrence.
WO 2007/071389PCT/F132006/012305 30 Cytokeratin antibodies were used
to detect malignant cells. Lymphocytes in nodes without metastases
were spontaneously activated as shown by their ability to secrete
interferon-gamma upon stimulation by tumour homogenate in
proliferation assays. 5Lymphocytes from metastatic metinel nodes
responded at first poorly to this stimulation, suggesting that they
were immunosuppressed by the metastasis. However, cells from both non
metastatic and metastatic nodes could be expanded to high numbers in
vitro as described in Example 2. 10 Example 2 Expansion of
tumour-reactive 1-lymphocytes Identification of metinel nodes was
done using the method described herein. 15The metinel- and
non-metinel lymph nodes were cut in half and one part of the node was
sent for histopathological examination according to routine
procedure. A part of the metastasis including a sample of the
invasive margin was removed to use as an antigen source during the
further procedure. 20Cell culture Phase 1, initial activation 



The metinel node material was kept on ice and immediately taken care
of using AIM V(r) Media (Invitrogen) at all times. Single cell
suspensions of metinel node lymphocytes was obtained through gentle
homogenisation in a loose fit glass 25homogenisator, and following
homogenisation cells were washed twice in medium. The metinel node
lymphocytes were put in cell culture flasks at 4 million cells/ ml
and interleukin-2 (IL-2) (Proleukin(r), Chiron) was added to a
concentration of 240 IU/m1 medium. 30 Autologous metastasis extract
was prepared by homogenisation with an Ultra Turrax in 5 volumes
(w/v) 2 x PBS followed by denaturation for 5 minutes at 97C. Three to
four days after initiation of the cell culture autologous tumour
extract was added at a concentration of 1/100. For long-term culture
the cells were kept in a cell incubator at 37C and 5% CO2 and 240 IU
IL-2/ml media added every 3-4 days. 35 Phase 11, activation and
expansion  WO 2007/071389PCT/EP2006/012305 31 After 18-22 days the
cell cultures were monitored for the expression of CD25. When the
number of CO25 expressing cells was diminished below 5% the cells
were restimulated in Phase II (Figure 4) by the addition of
autologous metastasis extract at a concentration of 1/100. For
efficient antigen presentation autologous PBMC were 5collected using
Ficoll-Paque PLUS (Amersham Biosciences, GE Healthcare), radiated
with 2500 rad and added to the cell cultures. Three days after
restimulation interferon-a (Introna) in conc. 100-500 IU/mland anti
1L-4 antibody was added to a concentration of 2 ug/ml. After 5 to 8
days IL-12 (4 ng/ml) was added to the expansion in order to promote
induction of IFN-y producing Th1 cells. 10 The day before transfusion
to the patient the cell cultures were subject to purification using a
Ficoll-Paque PLUS (Amersham Biosciences, GE Healthcare) in order to
retrieve the viable cells in the culture. On the day of transfusion
the cells were washed twice in Saline solution (Natriumklorid Baxter
Viaflo 9 mg/ml, Baxter) and then 15 transferred to a transfer bag
containing 100-200 ml of saline solution and 1% Human Serum Albumin
(Baxter). Investigations for microbial presence were performed prior
to transfusion. Infusions of the cells were performed during 1-2
hours under professional medical supervision. 20 Immunological
evaluation Further immunological evaluation was performed using
tritium labelled thymidine incorporation proliferation assays. An
aliquot of metinel node lymphocytes was set aside for this purpose, a
single cell suspension of non-metinel node lymphocytes was obtained
by gentle pressure in a loose fit glass homogenisator and peripheral
blood 25leukocytes were purified by Ficoll-Paque PLUS (Amersham
Biosciences, GE Healthcare). 



Cells were resuspended and washed twice in RPM! 1640 (Life
technologies) containing 2.5% fetal calf serum (FCS) (Life
technologies). Finally, cells were resuspended in 30RPM! 1640
proliferation media containing 10% human AS serum (Sigma), 1%
penicillin-streptomycin (Sigma) and 1% glutamine (Sigma). Lymph node
cells and purified PBL were used at 3x105 cells/well in a 96-well
plate and stimulated with metastasis homogenate diluted 1/100, 1/10
or Con A 10 pg/m1 (Sigma) in triplicates. Proliferation was measured
on day 5, 6 and 7 by adding 1 pCi of 3H-Thymidine/well 35(Amersham)
18 hours prior to harvesting. Samples were subjected to scintillation
counting.  WO 2007/071389PCT/EP2006/012305 32 At the start of cell
culture, stimulations of lymph node cells and PBL, for the
measurement of IFN- y secretion, were performed in 96-well plates
with 3x105cells/well in triplicate with tumour homogenate diluted
1/10 and 1/100, or Con A 10 pg/ml 5 (Sigma). The amount of secreted
IFN- y was measured with ELISA (Human IFN- y Duoset, R&D Systems) on
culture supernatants in pooled samples of the triplicates (Figure 7).
At the end of cell cultures samples of the supernatant was removed
and IR+ y and IL-4 secretion measured in triplicates with ELISA
(Human IFN- Duoset and Human IL-4 Duoset, R&D Systems) (Figure BA and
8 B). 10 Flow cytometry analyses Characterisation of cells was
performed using flow cytometry initially on cells from the metinel
node, non-metinel node, PBMC and from the metastasis. From the
metinel node acquired lymphocytes in culture samples were taken every
two to three weeks for 15 flow cytometry analyses. Cells were
incubated for 30 minutes in PBS supplemented with 2% FCS and 0.05%
NaN3 (FACS buffer) with antibodies against markers for immune cell
subpopulations and for lymphocyte activation (Figure 5, 6, and 7).
Antibodies conjugated with Fluorescein isothiocyanate (FITC) against
the following markers were used: CD69, HLA-DR, CD45RA, CD25,
conjugated with phycoerythrin 20(PE): CD62L, CD19, CD45RO, CD56,
conjugated with Peridinin-Chlorophyll-Protein (PerCP): COB, CD3,
conjugated with allophycocyanin (APC): CD4, CD14, CD8. The
VP-repertoire was examined using the Beta mark kit (Beckman Coulter),
5x105 cells/tube was stained in 10 pl of the 8 different vials
containing mixtures of FITC, PE 25and dual-colour FITC-PE conjugated
TCR Vp antibodies and with the addition of CD8 



PerCP and CD4 APC to each tube. (Figure 9). Example 3      Treatment
of metastases by administering expanded metastasis-reactive T30
lymphocytes The following three cases tend to illustrate that
T-lymphocytes obtained and expanded from metinal lymph nodes may be
used for treating disseminated cancer. WO
20071071389PCT/EP20061012305 33 recurrence in the mesenteric fat
outside the area of the anastomosis. During surgery, patent blue dye
was injected close in the fat surrounding the metastasis and three
metinel nodes along the medial colic artery, including one apical
node in the root of the mesentery, were identified. A resection of
the anastomotic region and the recurrence 5 was made en bloc. The
metinel nodes and an invasive part of the metastasis were dissected
postoperatively and processed as described herein.
Metastasis-reactive lymphocytes were expanded to high numbers. The
patient had a transfusion of these autologous CD4+ T-cells about four
weeks after the operation. He has been in perfect health since the
operation with normal thoracic and abdominal CT-scans without signs
10of metastases and normal CEA-level (tumour marker). So far the
follow-up after transfusion is 36 months. A 63 year old woman had
been operated on for ovarian cancer with bilateral oophorectomy. At
surgery she had disseminated disease to the omentum and went
15through several tumour-reductive operations, including a resection
of the right colon due to a metastasis. One year later she developed
a resistance in the left groin and a fine needle biopsy proved a
metastasis from ovarian cancer. Lymphoscintigraphy demonstrated two
metinel nodes close together distally and medially to the groin lymph
node metastasis (see Figure 1). The lymph node was located with use
of technetium- 20 99m and a gamma-ray detection tube, in combination
with patent blue dye. The node and metastasis were processed
according to the same principles as above. Seven months after
treatment the patient is in good health working full time. The tumour
marker CA 135 has decreased from high to low numbers. 25 The third
example was a 54 years old man and he had been operated due to low
rectal cancer with an abdominoperineal rectal amputation. At surgery
a liver metastasis in the left lobe was identified (despite negative
liver-scan before operation). After another 6 weeks he was operated
on with a left-sided liver resection. Patent blue dye was injected in
the parenchyma around the metastasis and after a few minutes two
metinel 30nodes were turning blue in the hepatoduodenal ligament. No
metastases were detected in the metinel nodes but they all showed
activity against the tumour. The patient was treated with expanded
tumour-reactive lymphocytes originating from the metinel nodes.
Despite initial treatment with tumour-reactive lymphocytes and good 



general condition he developed a new liver metastasis in the right
liver lobe and a 35second liver resection was done. At this operation
injection of patent blue dye around the 2 cm large metastasis
identified 2 metinel nodes located in the hilus of the liver. He  WO
2007/071389PCT/EP2006/012305 34 was treated again with a transfusion
of tumour-reactive lymphocytes derived from the new metinel node. The
patient recovered completely and has been working full time.
According to CT-images he has some residual disease in the liver and
a slightly elevated tumour marker (CEA). The total follow-up since
first transfusion of 5lymphocytes is 36 months. References Marits Pet
al. Detection of immune responses against urinary bladder cancer in
sentinel lymph nodes. Eur Urol accepted. 10Moore KL. Clinically
oriented anatomy. Baltimore: Williams and Wilkins. 1985. p42-p45.
Renkins EM. Some consequences of capillary permaebility to
macromolecules: Starling's hypothesis reconsidered. Am Physiology.
1986;250:H706-H710.  35 Claims    1. Use of in vitro expanded
metastasis-reactive T-lymphocytes obtained from one or more metinel
lymph nodes, for the preparation of a medicament in the treatment of
a 5patient suffering from a disseminated cancer.    2. An in vitro
expansion method comprising i)a first phase of stimulating
metastasis-reactive CD4+ helper and/or CDS+ T- lymphocytes obtained
from one or more metinel lymph nodes with metastasis- 10derived
antigen together with at least one substance having agonistic
activity 



towards the 1L-2 receptor to promote survival of metastasis-reactive
C04+ helper and/or C08+ T-lymphocytes obtained from one or more
metinel lymph nodes, and a second phase of activating and promoting
growth of metastasis-reactive 15CD4+ helper and/or CD8+ T-lymphocytes
obtained from one or more metinel lymph nodes, wherein the second
phase ii) is initiated when the CO25 cell surface marker (or 1L-2R
marker) is down-regulated on T-lymphocytes.       3. A method
according to claim 2, wherein the down-regulation is defined as that
5% or 20 less of the T- lymphocyte population expresses CD25. 4. A
method according to any of the preceding claims, wherein the first
phase I) is initiated by adding the at least one substance having
agonistic activity towards the IL-2 receptor. 25  5. A method
according to claim 4, wherein the substance having agonistic activity
towards the IL-2 receptor is IL-2.       6. A method according to any
of the preceding claims, wherein the tumour-derived 30 antigen is a
denatured homogenate of a metastasis.  7. A method according to any
of the preceding claims, wherein the second phase is initiated by the
addition of metastasis-derived antigen to the 1-lymphocytes for
activating metastasis-reactive CD25-negative 1-lymphocytes.  36  8. A
method according to claim 7, which further comprises addition to the
1-lymphocytes of antigen presenting cells together with the
tumour-derived antigen.      9. A method according to claim 8,
wherein the antigen presenting cells are irradiated 5peripheral blood
leucocytes containing antigen-presenting B-cells and/or monocytes.
10. A method according to any of the preceding claims, wherein the
second phase ii) comprises adding at least one substance capable of
up-regulating IL-12R on the 1- lymphocytes. 10  11. A method
according to any of the preceding claims, wherein the second phase
ii) comprises adding one or more substances capable of antagonizing
development of Th2 type T-lymphocytes. 1612. A method according to
claim 11, wherein the one or more substances capable of antagonizing
development of Th2 type T-lymphocytes are one or more substances
capable of neutralizing IL-4, IL-5, IL-10, and/or TGF-beta.     13. A
method according to claim 12, wherein the one or more substances
capable of 20neutralizing 1L-4, 1L-5, IL-10, and/or TGF-beta are anti
1L-4 antibody, anti IL-5 antibody and/or anti IL-10 antibody. 



14. A method according to any of the preceding claims, wherein a
further amount of the one or more substance capable of antagonizing
development of Th2 type 1- 25lymphocytes, such as, e.g., one or more
substance capable of neutralizing IL-4, IL-5, IL-10 and/or TGF-beta
is added regularly throughout phase ii).     15. A method according
to any of the preceding claims, wherein the second phase ii)
comprises adding one or more substances promoting the development of
Th1 type 130 lymphocytes. 15. A method according to claim 16, wherein
the one or more substances promoting the development of Thl type
T-Iymphocytes is substances having agonistic activity towards the
IL-7, IL-12, IL-15 and/or IL-21 receptor. 35  37 17 A method
according to claim 16, wherein the one or more substances is selected
from IL-7, 1L-12, IL-15 and IL-21.      18. A method according to any
of the preceding claims for the preparation of Th1 type 5
1-lymphocytes of the memory and/or effector type  19. A method
according to any of the preceding claims which further comprises
monitoring the expression of cell surface markers, such as, e.g.,
CO25 and/or CD69 on the T-Iymphocytes continuously during the first
phase i) and second phase ii) and 10 wherein the 1-lymphocytes are
harvested when CD25 on 1-lymphocytes in the second phase ii) is
down-regulated.    20. A method according to claim 19, wherein the
1-lymphocytes are subjected to at least one additional round of phase
"ii), when CO25 on 1-lymphocytes is down-15regulated.  21. A method
according to any of the preceding claims, wherein the 1-lymphocytes
are derived from metinel lymph nodes draining a metastasis, or they
are derived from blood. 




