
Cancer treatments Field of the Invention The present
invention relates to liposome comprising encapsulated
oxaliplatin and methods for making encapsulated
oxaliplatin. The oxaliplatin liposome can be used for
killing cancer cells in a variety of human and animal
malignancies. The invention also relates to liposomes
comprising oxaliplatin and another anticancer drug.
Background Immunotherapy, vaccines, angiogenesis
inhibitors, telomerase inhibitors, apoptosis inducers,
signal transduction therapies, gene therapy and a
number of targeted therapies for cancer are promising
arsenals in the fight against cancer but have not
demonstrated their virtues in a clinical setting.
Cancer research undergoes extensive investments; yet,
the five-year relative survival from the four main
cancers (breast, lung, colorectal and prostate) have
not changed much in the last 25 years. Tumour
heterogeneity within the same individual is partly
responsible for the failure of targeted therapies
(Miklos, 2005). Therefore, classical chemotherapy and
hormonal therapies (for breast and prostate cancers)
along with radiation and surgical intervention remain
the mainstay treatments for the vast majority of
cancer patients. However, improvement of delivery and
tumour targeting of preexisting chemotherapy drugs
with nanotechnology provides alternative treatment.
Oxaliplatin is an antineoplastic agent with the
molecular formula C8H14N2O4Pt and the chemical name of
cis-[(1 R,2 R)- 1,2-cyclohexanediamine-N,N]
[oxalato(2-)- O1O] platinum. Its chemical structure is
shown below. The structure of oxaliplatin The use of
oxaliplatin in cancer therapy has advanced the
management of cancer, in particular colorectal cancer.
The success of oxaliplatin lies in its ability to
induce DNAdamage, resulting in bulky adducts as well
as intra- and inter-strand crosslinks (Takahara et al,
1995), but also in its ability to induce apoptosis
(Boulikas and Vougiouka, 2003). The platinum atom of
oxaliplatin forms 1,2-intrastrand crosslinks between
two adjacent guanosine residues bending the double
helix by approximately 30 degrees toward the major
groove. Oxaliplatin has a non-hydrolyzable
diaminocyclohexane (DACH) carrier ligand that is
maintained in the final cytotoxic metabolites of the
drug. Its reaction with DNA and other macromolecules
proceeds by hydrolysis of one or both carboxylester
groups of oxalate leaving a DACH platinum monoadduct
or a bifuctional DACH-platinum crosslink. The
intrinsic chemical and steric characteristics of the
DACH-platinum adducts appear to contribute to the lack
of cross-resistance with cisplatin (reviewed in Di
Francesco et al, 2002). Alkaline hydrolysis of
oxaliplatin gives the oxalato monodentate complex (pKa
7.23) and the dihydrated oxaliplatin complex in two
consecutive steps. The monodentate intermediate is
assumed to rapidly react with endogenous compounds
(Jerremalm et al, 2003). The crystal structures of
oxaliplatin bound to a DNA dodecamer duplex with the
sequence 5'-d(CCTCTGGTCTCC) has been reported; the
platinum atom forms a 1,2-intrastrand cross-link
between two adjacent guanosine residues bending the
double helix by approximately 30 degrees towards the
major groove. The crystallography provided structural
evidence for the importance of chirality in mediating
the interaction between oxaliplatin and duplex DNA
(Spingler et al, 2001). However, despite its
advantages, the use of oxaliplatin is associated with
a unique pattern of side-effects which include
neurotoxicity, hematologic toxicity and
gastrointestinal tract toxicity. There is a
significant risk of grade 3/4 neutropenia to patients.
Nausea and vomiting is usually mild to moderate.
Nephrotoxicity is mild allowing administration of
oxaliplatin without hydration. Sometimes, severe side
effects may be observed such as tubular necrosis.
Furthermore, cellular resistance to free oxaliplatin
has been observed, preventing the potential efficacy
of free oxaliplatin. Resistance develops by clonal
expansion of a tumor cell that has an advantage and
can grow in the presence of oxaliplatin. Several
mechanisms have been proposed to explain development
of resistance to oxaliplatin in tumors of patients: 1.
Resistant cells have developed a mechanism to limit
transport of oxaliplatin across their cellular
membrane and thus limit the intracellular levels of
the drug. This is the most important mechanism for
acquisition of resistance to oxaliplatin by tumor
cells. The liposomal encapsulation of oxaliplatin
described here circumvents this mechanism of
resistance to oxaliplatin because of the fusogenic
lipid DPPG in the liposomallyencapsulated oxaliplatin
formulation and because of the nanoparticles size of
the drug (average 100 nm) that is avidly phagocytosed
by tumor, compared to normal cells. 2. Resistant cells
have higher levels of glutathione, metallothioneins or
other compounds that detoxify oxaliplatin. 3.
Resistant cells have developed a faster repair in DNA
lesions after oxaliplatin damage. 4. Other mechanisms
for resistance have been proposed that are connected
to the signaling of mitochondrial or nuclear apoptotic
pathways responsible for the decision of the damaged
cell to undergo apoptosis or to repair the damage; it
is the decision to repair the damage that will result
in the accumulation of mutations at the DNA level that
can further change the phenotype of the tumor clone
(chromosomal breakpoints resulting in translocations
and other chromosomal aberrations). Therefore, the
development of less toxic and more efficient
alternatives to the administration of the free drug
oxaliplatin is a major challenge. The development of
such alternatives could solve several of the problems
of cancer therapy. Liposomes are microscopic vesicles
composed of a phospholipid bilayer that are capable of
encapsulating active drugs. Liposomal drugs are
promising nanovehicles for drug delivery. The
liposomally encapsulated cisplatin (sold under the TM
Lipoplatin(r) by Regulon Inc., Mountain View, CA, US
6,51 1,676) has been shown to reduce the
nephrotoxicity and neurotoxicity of cisplatin, while
targeting tumors after systemic delivery in patients.
Oxaliplatin is a drug that has a spectrum of activity,
mechanisms of action and resistance different from
those of cisplatin. Oxaliplatin adduct lesions are
repaired by the nucleotide excision repair system.
Oxaliplatin is detoxified by glutathione (GSH)-related
enzymes. ERCC1 and XPA expression was predictive of
oxaliplatin sensitivity in six colon cell lines in
vitro (Amould et al, 2003). Oxaliplatin has been
reported to have better efficacy than cisplatin for
colorectal cancers. Cisplatin and oxaliplatin have
substantial structural differences which lead to
different side effects during chemotherapy.The
structure of cisplatin 



For example, the side effects of cisplatin are
nephrotoxicity, peripheral neuropathy, ototoxicity,
and severe gastrointestinal toxicity (for references
see McKeage MJ: Comparative adverse effect profiles of
platinum drugs. Drug Saf 13: 228-44, 1995, Hanigan MH
and Devarajan P: Cisplatin nephrotoxicity: molecular
mechanisms. Cancer Ther 1, 47-61, 2003). There exists
a need of reducing the difficulties in the
administration of oxaliplatin to reduce the high
toxicity of free oxaliplatin when used in therapy, and
of targeting tumours and providing efficient treatment
to patients with tumours resistant to chemotherapy.
Furthermore, as different drugs appear to have better
efficacy in the fight against different cancer cells
and in respect of the position and the stage and
anatomy of the malignancy, there exists the need to be
able and administer in an effective way simultaneously
more than one drug or genes in a combination therapy.
The present invention is aimed at solving or at least
mitigating these problems by encapsulating oxaliplatin
and, in another aspect, oxaliplatin and another anti
cancer drug into a liposome. This increases the
efficacy of the drug. Summary of the invention The
present invention provides liposomes comprising
encapsulated oxaliplatin and having a different
composition of lipids in their outer and inner
membrane and methods for making such liposomes. The
liposomes comprise a lipid molecule with a negatively
charged (anionic) headgroup. The invention also
provides liposomes having encapsulated oxaliplatin and
another drug and methods for making such liposomes.
Further provided are the use of such liposomes in the
treatment of cancer. In a first aspect, the invention
relates to a method for forming a micelle comprising
oxaliplatin, the method comprising combining an
effective amount of oxaliplatin and a negatively
charged phosphatidyl glycerol lipid with a solvent.In
a second aspect, the invention relates to a method for
encapsulating oxaliplatin into a liposome comprising
combining an oxaliplatin micelle according to the
invention with a preformed liposome or lipids. In a
third aspect, the invention relates to a method for
encapsulating oxiliplatin into a liposome comprising
the following steps: a) forming a micelle comprising
oxaliplatin by combining an effective amount of
oxaliplatin and a negatively charged phosphatidyl
glycerol lipid with solvent and b) combining said
oxaliplatin micelle with a preformed liposome or
lipids. In a fourth aspect, the invention relates to a
micelle comprising an effective amount of oxaliplatin
and a negatively charged phosphatidyl glycerol lipid.
In a fifth aspect, the invention relates to a liposome
comprising an effective amount of oxaliplatin wherein
the inner and outer layer of the liposome comprise
different lipids. Other aspects of the invention
relate to the use of the liposome in the treatment of
cancer and a method of treating cancer by
administration of the liposome. In another aspect, the
invention relates to a liposome comprising an
effective amount of oxaliplatin and another anticancer
drug. In a further aspect, the invention relates to a
liposome comprising an effective amount of oxaliplatin
and an anticancer gene. The invention also provides
administration schedules for the pharmaceutical
formulations, i.e. the liposomes, of the invention. In
a related further aspect, the invention concerns a
combination therapy comprising administering an
effective amount of gemcitabine and a liposome
encapsulating an effective amount of cisplatin. Also
provided is the use of a liposome having encapsulated
cisplatin in the preparation of a medicament for the
treatment of a human patient affected by cancer and
amethod for treating cancer, by combination therapy
involving administration of said liposome and
gemcitabine.Detailed description The present invention
will now be further described. In the following
passages different aspects of the invention are
defined in more detail. Each aspect so defined may be
combined with any other aspect or aspects unless
clearly indicated to the contrary. In particular, any
feature indicated as being preferred or advantageous
may be combined with any other feature or features
indicated as being preferred or advantageous. The
invention relates to a method for the encapsulation of
oxaliplatin into liposomes having a different lipid
composition in their inner than in the outer membrane
bilayer. In a first aspect, the invention relates to a
method for forming a micelle comprising oxaliplatin,
the method comprising combining an effective amount of
oxaliplatin and a negatively charged with a solvent
solution. The lipid ischaracterised in that it
comprises a negatively charged (anionic) headgroup.
Preferably, the lipid is phosphatidyl glycerol lipid.
Preferably, the solvent is ethanol. However, other
solvents known to the skilled person, such as a
carbohydrate solvent, may also be used. Methanol may
be another suitable solvent. The term oxaliplatin as
used herein refers to oxaliplatin and any oxaliplatin
analogues or derivatives. The liposomally encapsulated
oxaliplatin of the invention is also referred to
herein by its brand name LIPOXAL(r). The term
negatively charged phosphatidyl glycerol lipid
according to the invention relates to a negatively
charged phosphatidyl glycerol lipid or a derivative
thereof. These lipids are characterised in that they
comprise a negatively charged (anionic) headgroup.
Thus, the term is used to describe any lipid having
the ability to form micelles and having a net
negatively charged head group. The negatively charged
phosphatidyl glycerol lipid according to the different
aspects of the invention may be selected from
dipalmitoyl phosphatidyl glycerol (DPPG), dimyristol
phosphatidyl glycerol (DMPG), diaproyl phosphatidyl
glycerol (DCPG), distearoyl phosphatidyl glycerol
(DSPG) or dioleyl phosphatidyl glycerol (DOPG). In a
preferred embodiment, the negatively charged
phosphatidyl glycerol lipid is DPPG. The ethanol
solution according to the invention is preferably at
20 to 40%, preferably about 30% ethanol. The molar
ratio of oxaliplatin to the negatively charged
phosphatidyl glycerol lipid is in a range of 1:1 to
1:2. Preferably, the ratio is 1:1 .Thus, according to
one embodiment of the first aspect of the invention,
oxaliplatin is mixed with DPPG, at a 1:1 to 1:2 molar
ratio in 20-40% ethanol, in the presence of a buffer
such as ammonium sulfate (10-200 mM), or Tris buffer
(10-100 mM), or sodium Phosphate buffer (10-200 mM) at
a pH 6.5-8.0 to achieve about 5 mg/ml final
oxaliplatin concentration. The mixture is heated at
30-60 degrees Celsius and incubated for 20 min to 3h.
Under these conditions the positively-charged imino
groups on the oxaliplatin molecule are brought with
interaction with the negatively-charged groups on the
DPPG 



molecule forming reverse micelles in ethanolic
solutions. In a second aspect, the invention relates
to a method for encapsulating oxaliplatin into a
liposome comprising combining an oxaliplatin micelle
according to the invention with a preformed liposome
or lipids. In a third aspect, the invention relates to
a method for encapsulating oxiliplatin into a liposome
comprising the following steps: c) forming a micelle
comprising oxaliplatin by combining an effective
amount of oxaliplatin and a negatively charged
phosphatidyl glycerol lipid with a solvent and d)
combining said oxaliplatin micelle with a preformed
liposome or lipids. In one embodiment of the methods,
the micelle is mixed with a preformed liposome. The
preformed liposome or lipids used in the methods of
the invention and thus, the liposome of the invention
may comprise negatively and/or positively charged
lipids, such as phospholipids. Many phospholipids can
be used in the present invention. For example,
phosphatidylcholines, phosphatidylethanolamines,
distearoylphophatidyl-ethanolamine,
phosphatidylserines, phosphatidylinositols,
lysophosphatidylcholines, phosphatidyl lycerols.
sphingomyelins or phosphatidic acid all find use in
the present invention. Also used can be ceramide or
other lipid derivatives. For the purpose of modifying
the stability or permeability of the lipid membrane,
an additional lipophilic component can be added such
as, for example, cholesterol or another steroid,
stearylamine, phosphatidic acid, dicetyl phosphate,
tocopherol, or lanolin extracts. The lipids may be
selected from but are not limited to DDAB,
dimethyldioctadecyl ammonium bromide; DMRIE:
N-[1-(2,3-dimyristyloxy)propyl]-N,N-dimethyl-N-(2-
hydroxyethyl) ammonium bromide; DMTAP:
1,2-dimyristoyl-3-trimethylammonium propane; DOGS:
Dioctadecylamidoglycylspermine; DOTAP:
N-(1-(2,3-dioleoyloxy)propyl)- N,N,N-trimethylammonium
chloride; DOTMA: N-[1-(2,3-dioleyloxy)
propyl]-n,n,ntrimethylammonium chloride; DPTAP: 1,2-
dipalmitoyl-3-trimethylammonium propane; DSTAP:
1,2-disteroyl-3-trimethylammonium propane. In one
embodiment of the invention, the oxaliplatin liposomes
comprise DPPG, cholesterol and HSPC (hydrogenated soy
phospahatidyl choline). Said encapsulation intends to
reduce the adverse reactions of the cytotoxic agents
without reducing effectiveness. The liposomal
preparation of the invention may also comprise an
ammonium salt, such as ammonium chloride, ammonium
sulfate or any other ammonium salt. The negatively
charged phosphatidyl glycerol lipids according to the
invention, which are used to form the micelle and
which are part of the liposome membrane, provide the
advantage that they enhance the permeability of the
cell membrane for delivery of drug into the cytosol.
The liposome can thus fuse with the membrane of the
cell and release its contents into the inside of the
cell. These properties are termed fusogenic. Thus,
because of these fusogenic properties and the
phagocytosis mechanism, the liposomal formulations of
oxaliplatin according to the invention are capable of
passing through the cell membrane of the tumour cell
and thus have applications in the treatment of
oxaliplatin-resistant or drug-resistant tumours.
According to another embodiment, the complexation into
the same liposome of oxaliplatin with
negatively-charged phosphatidyl glycerol lipids
results in very high (50-100%) encapsulation
efficiency, minimizing drug loss during product
manufacturing. The method for encapsulation according
to the invention is based on the formation of reverse
micelles between oxaliplatin with a negatively-charged
lipid molecule as described herein. Reverse micelles
are held by electrostatic interaction between the
positivelycharged amino groups of oxaliplatin and a
negatively-charged phosphate groups of the
phosphatidyl glycerol lipid, for example DPPG, and
direct their hydrophobic chains of the phosphatidyl
glycerol lipid toward the ethanolic solution, thus
engulfing oxaliplatin molecules. The oxaliplatin-
phosphatidyl glycerol lipid reverse micelles are
converted into liposomes by mixing them with pre-made
liposomes or lipids, this may be followed by dialysis
and extrusion through membranes, to remove the
ethanol, or dilution with water, extrusion through
filters, with or without concentration with high
pressure filtration. This results in entrapping and
encapsulating oxaliplatin to very high yield. The
lipid compositionof the liposomes during the
preparation method determines to a high extent the
lipid composition of the outer surface of the
nanoparticle. In one embodiment of the different
aspects of the invention, a coating which enables the
liposome of the invention to evade immune surveillance
can be added. Preferably, the coating is a polymer.
The coating can be added either at the liposome stage
or postinsertionally at the formed nanovehicle. Thus,
the liposomes of the invention may comprise such
coating. Polymers that can be used according to the
invention include polyethylene glycol (PEG),
polymethylethylene glycol, polyhydroxypropylene
glycol, polypropylene glycol, polymethylpropylene
glycol, polyhydroxypropylene oxide, polyoxyalkylenes,
polyetheramines. Additional polymers include
polyvinylpyrrolidone, polyvinylmethylether,
polymethyloxazoline, polyethyloxazoline,
polyhydroxypropyloxazoline, polyhydroxypropylmethacry-
lamide, polymethacrylamide, polydimethylacrylamide,
polyhydroxypropylmethacrylate,
polyhydroxyethylacrylate, hydroxymethylcellulose,
hydroxyethylcellulose, polyethyleneglycol, and
polyaspartamide, hyaluronic acid. A preferred polymer
is PEG. For example,
distearoylphosphatidylethanolamine may be derivatised
with PEG to lead to PEGderivatized
distearoylphosphatidylethanolamine (PEG-DSPE). The
polymers may be employed as homopolymers or as block
or random copolymers. The liposomal oxaliplatin
nanovehicles disclosed in the present invention can
evade immune surveillance because of polymer coating,
can circulate for extended periods in body fluids, can
redistribute from tissue pools into tumors and can
concentrate preferentially into solid tumors and
metastases after intravenous injection to animals and
humans by extravasation through the compromised
vasculature that has imperfections in its endothelium
during the process of neoangiogenesis. An advantage of
the encapsulation method described in the present
invention is that the drug in the liposome nanovehicle
will reach primary tumors and metastases by
preferential extravasation through the leaky tumor
vasculature and thus have an enhanced anticancer
activity. The fusogenic lipid DPPG enhances the fusion
of the nanoparticles with the tumor cell membrane
whereas a higher uptake of the liposomal oxaliplatin
is also enhanced by the avidity of tumor cells for
phagocytosis. Furthermore, a ligand may be conjugated
to the polymer coating of the liposomes of the
invention.For example, the ligand may be a peptide,
for example an antibody. Peptides may be 



inserted postinsertionally, for example as
Peptide-PEG-DSPE conjugates. Peptides according to the
invention include, but are not limited to those that
are derived from the endostatin, antithrombin,
anastellin, angiostatin, PEX, pigment
epithelial-derived factor, thrombospondin (TSP)-I and
-2 primary structures and those that are able to exert
a dual anticancer activity: that of restricting tumor
angiogenesis via, for example, a 27-aminoacid peptide
corresponding to the NH2-terminal domain of endostatin
attached to PEGDSPE (Figure 17) and also exerting
antitumor activity from the oxaliplatin molecules
encapsulated into the same antiangiogenesis
peptide-carrying liposome. A preferred peptide is
endostatin. Endostatin, the 20-kDa C-terminal
proteolytic fragment of the noncollagenous domain 1
(NC1) of the basement membrane protein collagen XVIII,
inhibits cell proliferation and migration and is an
endogenous inhibitor of tumor angiogenesis and tumor
growth. A major problem in reconciling the many
reported in vitro effects of endostatin is the lack of
a high-affinity receptor. Chronic exposure to
endostatin blocks endothelial cell proliferation, and
migration and induces endothelial cell apoptosis
thereby inhibiting angiogenesis; endostatin stimulated
acute phosphorylation of endothelial nitric oxide
synthase (eNOS) at Ser1 16, Ser617, Ser635, and Ser1
179, and dephosphorylation at Thr497 in cultured
bovine aortic endothelial cells, events associated
with eNOS activation. Indeed, nitric oxide (NO) is
promoting angiogenesis. Short-term exposure of
endothelial cell to endostatin, therefore, unlike
long-term exposure which is anti-angiogenic, may be
pro-angiogenic (Li et al, 2005). A 27-amino-acid
peptide corresponding to the NH2-terminal domain of
endostatin elicited its full antiangiogenic activity
and had strong antitumor activity; three histidines
that are responsible for zinc binding were essential
for the anticancer properties of the peptide (Tjin
Tham Sjin et al, 2005, Tjin Tham Sjin RM,
Satchi-Fainaro R, Birsner AE, Ramanujam VM, Folkman J,
Javaherian K. A 27-amino-acid synthetic peptide
corresponding to the NH2-terminal zincbinding domain
of endostatin is responsible for its antitumor
activity (Cancer Res. 2005 May 1;65(9):3656-63. Li C,
Harris MB, Venema VJ, Venema RC. Endostatin induces
acute endothelial nitric oxide and prostacyclin
release. Biochem Biophys Res Commun. 2005 Apr 15;
329(3):873-8.) Peptide ligands are derived easily to
those skilled in the prior art by selection of peptide
libraries for ligands able to interact specifically
with peptide epitopes derived from tumorspecific
antigens overexpressed at the surface of the tumour
cell. Attachment of these peptides at the end of PEG
with the chemistry shown in Figure 17 gives
oxaliplatin encapsulating liposomes able to be
directed to specific tumours. Table 1
diagramaticallydepicts tumour antigens from which
peptides exposed to the external cell surface can be
derived, synthesized, and used to derive peptide
ligands from random peptide libraries with high
affinity for the tumour antigen. Such peptide ligands
are then covalently attached to the lipid-polymer
molecule, for example a PEG-DSPE molecule, that is
inserted at the liposome particle. Other ligands may
be selected from the group consisting of transferrin,
folic acid, hyaluronic acid, a sugar chain such as
galactose or mannose, a monoclonal antibody, pyridoxal
phosphate, vitamin B12, sialyl Lewis X, epidermal
growth factor, basic fibroblast growth factor,
vascular endothelial growth factor, vascular cell
adhesion molecule (VCAM- 1), intercellular adhesion
molecule (ICAM-1), platelet endothelial adhesion
molecule (PECAM-1), an Arg-Gly-Asp (RGD) peptide, or
an Asp-Gly-Arg (NGR) peptide, and a Fab1 fragment of a
monoclonal antibody. In one embodiment, the liposomal
oxaliplatin particles are modified on their surface
with PEG-DSPE-folate conjugates inserted after
formation of the liposome particle to direct the
particles to tumors overexpressing folate receptors.
Table 1: LigandsPeptides directed against tumor
antigens can also be added at the end of a polymer,
for example a PEG-polymer for multifunctionalization
giving to the nanoparticles the property to target
specific tumors overexpressing specific surface
antigens. In one embodiment, the liposomal oxaliplatin
particles are also modified with folic acid directing
the oxaliplatin lipo-nano-particles to ovarian (and
other) malignant cells overexpressing folate
receptors. In another embodiment, the liposomal
oxaliplatin particles are also modified with Her2/neu
ligands directing the oxaliplatin nano-particles to
breast cancer cells overexpressing Her2/neu. The
liposomal formulations of oxaliplatin according to the
invention circumvent the problem of resistance to free
oxaliplatin caused by reduced uptake of the drug in
resistant tumors. Thus, the formulations have
applications in the treatment of oxaliplatin-resistant
tumors. The liposomal formulations of oxaliplatin
according to the invention also display a lower
toxicity profile than the free drug oxaliplatin (free
oxaliplatin) in human clinical trials against a
variety of solid malignancies. Further, because the
spectrum of side effects of these liposomal
formulations of oxaliplatin are different than those
of free oxaliplatin and the mechanism of entry into
tumor cells is also different, the liposomal
formulations of oxaliplatin according to the invention
may have advantages clinical applications in nonsmall
cell lung cancer, in breast cancer, in ovarian cancer,
in head and neck cancer, in metastatic prostate cancer
and in several other solid tumours, in addition to
colorectal and gastric cancers. In one embodiment, the
liposomally encapsulated oxaliplatin of the invention
is able to lower the levels of bilirubin (Figure 2) or
the bone metastases (Figure 3) in treated patients. In
another embodiment, the liposomal preparations
described herein can be used after intravenous
infusion to lower the side effects of oxaliplatin,
especially gastrointestinal toxicity and of the other
co-encapsulated drugs. The liposomal preparations
according to the invention can be directed
preferentially to human tumours and their
metastases.Thus, in a further aspect, the invention
relates to a liposome comprising oxaliplatin as
described herein for use as a medicament. In another
aspect the invention relates to the use of a liposome
having encapsulated oxaliplatin in the manufacture of
a medicament for the treatment of cancer. The
invention also relates to a method of treatment of
cancer comprising administering a liposome having
encapsulated oxaliplatin according to the invention to
a patient. Different types of cancer may be treated,
including colorectal cancer, gastric cancer,
pancreatic, breast cancer, non-small cell lung cancer,
in ovarian cancer, head and neck cancer, prostate
cancer, testicular, intestinal cancer, oesophageal or
urothelial cancer. Preferably, the treatment is for
colorectal, gastric or pancreatic cancer. 



The liposome is administered weekly by intravenous
infusion at a dosage of 100 to 350mg/m 2. Preferably,
administration is at a dosage of 300mg/m2, but other
possible dosages are 100 mg/m2, 150 mg/m2, 200 mg/m2
or 250 mg/m2. In one embodiment, the administration is
in 2 to 5 cycles. Each cycle is 8 to 12 weeks and is
followed by a one or two weeks rest. Preferably, the
intravenous weekly infusion is for 3 hours. In another
embodiment, administration is very two weeks. These
administration schedules described above may also be
used when oxaliplatin is administered as a combination
therapy as described herein. In another aspect, the
invention relates to a method for making micelles
and/or liposomes comprising two anticancer drugs,
oxaliplatin and another drug. The method is as
described herein with reference to making oxaliplatin
liposomes but includes the step of including another
anticancer drug in the micelle or liposome. Thus, in a
further aspect, the invention relates to liposomes
comprising encapsulated oxaliplatin and another
anticancer drug. The drugs are thus encapsulated
within the same liposome. This has the advantage that
they can be delivered together to the target. It is
also possible and within the scope of the invention to
include more than one other anticancer drug in the
liposome.In one embodiment, at least two anticancer
drugs with different mechanisms of action are included
in the same liposome according to the invention.
Therefore, the tumour cell can be targeted with two
independent mechanisms, leading to a better clinical
success. The other anticancer drug can be selected
from compounds such as platimum compounds (such as
cisplatin, carboplatin), antimetabolite drugs (such as
5-fluorouracil, cytarabine, gemcitabine, pentostatin
and methotrexate), anthracycline drug which targets
DNA (such as doxorubicin and epirubicin), drugs which
target DNA or drugs which target topoisomerases or
other chemotherapy drugs. In a preferred embodiment,
the other drug is selected from cisplatin, docetaxel,
paclitaxel, gemcitabine, navelbine, doxorubicin,
irrinotecan, SN-38, gemcitabine or 5-
fluorodeoxyuridine. By including the two drugs in the
same liposome, it is possible to use a lower dose of
each drug than when each drug is administered alone.
The two drugs may act in a synergistic manner, thus
incurring more damage to the tumour cell with lower
side effects. In another preferred embodiment,
cisplatin and oxaliplatin are coencapsulated into the
same liposome nanoparticle. Thus, the same tumor cell
can be attached simultaneously by both, cisplatin and
oxaliplatin. The side effects of cisplatin
(nephrotoxicity, neurotoxicity, nausea/vomiting) are
different from the side effects of liposomal cisplatin
(hematological toxicity). The side effects of
oxaliplatin are also different from the side effects
of liposomal oxaliplatin (neuropathy). Thus, the same
tumor cell can be targeted with at least two
independent mechanisms, while otherwise (if not
administered encapsulated in the same liposome) the
two drugs (oxaliplatin and cisplatin) would most
probably each target a different cell. Besides, the
administration of a combination of different drugs
encapsulated in the same liposome makes it possible to
use lower dosages for attaining efficacy thus avoiding
or reducing the toxicity of the drugs. More
particularly, by lowering the dosage of oxaliplatin
the inventors have found that the side effect of
neurotoxicity may be limited whilst by lowering the
dosage of cisplatin the sideeffect of myelotoxicity
may be limited. As a result, there is improvement of
the profile of neurotoxicity and myelotoxicity of the
administered liposomal oxaliplatin and liposomal
cisplatin, respectively, whereas at the same time it
is possible to incur the same or a higher damage to
the tumours after systemic administration. Thus, the
combination of cisplatin and oxaliplatin into the same
liposome allows the administration of each of thesaid
drugs at lower doses, under conditions where the side
effects of the liposomal drugs are even more
minimized. In another embodiment, the liposomally
encapsulated oxaliplatin of the invention is combined
with the drug doxorubicin (DOX) which is encapsulated
into the same liposomal oxaliplatin particle as
oxaliplatin as described in the methods of the
invention. Surprisingly, the inventors have found that
this may lower the dose of oxaliplatin and by
consequence the neurotoxicity of the administered
liposomal oxaliplatin whilst also reducing the dose of
DOX. This reduces the cardiotoxicity and other side
effects of DOX whilst inflicting the same or a higher
damage to the tumours. In another embodiment, the
liposome comprises oxaliplatin and 5-fluorouracil.
Oxaliplatin in combination with 5-fluorouracil has
been recently approved for the treatment of metastatic
colorectal cancer. However, there are serious problems
in the administration of such drugs, mainly due to the
important side effects of either drugs, which are
minimized with their liposomal encapsulation as
described in the invention. Furthermore, by combining
the drugs as described herein, effectiveness of the
treatment is increased. The invention also relates to
the encapsulation of oxaliplatin and an anticancer
gene in the same liposome. Thus, liposomes according
to the invention may comprise oxaliplatin and an
anticancer gene. The anticancer genes used include,
but are not limited to p53, IL-2, IL-12, angiostatin,
and oncostatin. In another aspect, the invention
relates to a combination therapy wherein oxaliplatin
is administered together with another drug or gene as
specified herein wherein both drugs are encapsulated
in the same liposome. Thus, the liposomes comprising
oxaliplatin and another anticancer drug or gene can be
used in the manufacture of a medicament for the
treatment of cancer or in a method of treating cancer.
Furthermore, the invention relates to a first medical
use of the combination liposomes. A skilled person
will appreciate that administration schedules and
dosage of the components vary according to the other
drug present. As for oxaliplatin, a dosage and dosage
range as described herein can be used. Furthermore,
the administration schedule of the combination
liposome may be as described herein for oxaliplatin.
In one embodiment, the liposomally encapsulated
oxaliplatin of the invention is adminstered to cancer
patients 150-300 mg/m2 weekly (Days 1, 8, 15) for 12
weeks asmonotherapy or in combination with 1 g/m2
gemcitabine on days 1, 8 in a 2 1-day cycle or in
combination with docetaxel, paclitaxel, irrinotecan.
In a related aspect, the invention is directed to
liposomally encapsulated cisplatin wherein cisplatin
is encapsulated in combination with another anticancer
drugs as defined herein. Cisplatin can thus be
combined in the same liposome particle with any one of
the anticancer drugs of paclitaxel, docetaxel,
irrinotecan, SN-38, gemcitabine, 5-
fluorodeoxyuridine. The advantage is that the same
tumor cell is being attacked simultaneously by
cisplatin and one other drug, thus, achieving a more
effective killing because of the two independent
molecular mechanisms involved. For example, cisplatin 



will elicit mitochondrial and nuclear signalling for
apoptosis as well as DNA crosslinks arresting
replication whereas docetaxel will act at the tubulin
polymerization. Advantageously, liposomally
encapsulated cisplatin is encapsulated into the same
liposome in combination with gemcitabine, using the
methods as described herein. In another aspect, the
oxaliplating comprising liposome of the invention may
be administered together with another anticancer drug,
but the other drug doe snto form part of the same
liposome. The other drug is as described herein and is
preferably selected from cisplatin, docetaxel,
paclitaxel, gemcitabine, navelbine, doxorubicin,
irrinotecan, SN- 38, gemcitabine or
5-fluorodeoxyuridine. Furthermore, in a separate
aspect, the invention relates to the administration of
Lipoplatin(r) in combination with gemcitabine. Thus, a
combination therapy of Lipoplatin(r) and gemcitabine
is an object of the invention. Also provided is the
use of Lipolatin(r) in the preparation of a medicament
for the treatment of a human patient affected by
cancer, by combination therapy involving
administration of Lipoplatin(r) and another drug that
is not encapsulated in the same liposome. The other
drug can be administered at the same time as
Lipoplatin(r) or at a different time. Preferably, the
other drug is gemcitabine and the administration leads
to clinical improvement. Preferably, the cancer
treated is pancreatic cancer, but other cancers, such
as colorectal cancer, gastric cancer, breast cancer,
non-small cell lung cancer, ovarian cancer, head and
neck cancer, prostate cancer, testicular, intestinal
cancer, bladder, esophageal or urothelial cancer, may
also be treated. The dosage used for gemcitabine is800
to 1000mg/m2, preferably 1000mg/m2. The lipoplatin
dose is 100 to 125 mg/m2, preferably 100mg/m2.
Administration of Lipoplatin(r) and gemcitabine is
intravenous. Lipoplatin(r) is preferably administered
as an 8 hour IV infusion every two weeks (day 1 and
day 15). Gemcitabine is preferably administered as a
60 min iv infusion every two weeks. Administration of
the compounds may be in cycles of 4 weeks. The
invention is further illustrated with reference to the
following figures and examples. The examples show that
the administration of oxaliplatin liposomes leads to
clinical improvement, i.e. has a clinical effect in
the treatment of cancer. Example Il shows, that
administration of Lipoplatin(r) and gemcitabine
provides clinical benefits, thus leading to clinical
improvement. Description of the Figures Figure 1:
Schematic representation of the liposomal oxaliplatin
shown as yellow rectangles. Lipid molecules are
depicted with spherical hydrophilic heads. Red random
chains on the surface of the particle represent the
PEG molecules that give to the particle its ability to
escape destruction from macrophages in the liver,
opsonization (interaction with serum proteins and
other macromolecules) in the blood and the ability to
extravasate into solid tumors and metastases after
systemic delivery (also its small size of 100 nm).
Figure 2: Reduction in bilirubin levels in a patient
(TK) with colorectal cancer and liver metastases. The
patient was going into hepatic come from the very high
levels of bilirubin in the blood (50 mg/100 ml).
Injection of Liposomal oxaliplatin at doses of 200
mg/m2 on day 1, day 8, day 15 and day 22 resulted in
progressive reduction of total bilirubin from 50 to 12
mg/m2. Most likely this resulted from reduction in the
liver metastases that occluded the biliary tract.
Further treatments on days 3 1 and 37 did not stop the
disease progression as deduced from bilirubin levels.
Figure 3: Reduction in bone metastases after
monotherapy with liposomal oxaliplatin. A patient (EK)
suffering with gastric cancer and bone metastases was
treated with 150 mg/m2 every 7 days for 10 weeks.
There was a significant improvement in quality of
life, much less pain, lesser use of analgesics and the
patients was able to perform his work on a daily
basis. Figure 4: Coencapsulation of cisplatin and
oxaliplatin into the same liposome particle and
further postinsertional modification of the particles
with peptide-PEG-LIPID conjugates to direct these to
specific cell types with surface receptors recognized
by the peptides orligands. The scheme also depicts
peptide chains (red color) added at the end of PEG
molecules for the multifunctionalization of the
liposome particles and their preferential direction to
specific tumors. In this case, specific tumor antigens
are recognized by the peptide moiety on the surface of
the liposome. For example, epidermal growth factor)
peptide epitopes able to bind to the part of the EGFR
exposed to the outer surface directs said liposomes to
tumors overexpressing EGFR. Figure 5A: shows maxima
levels of ~14 mg total platinum /ml plasma after
liposomally encapsulated oxaliplatin compared to ~8 mg
total platinum /ml plasma after oxaliplatin and these
were reached at 20 min for liposomally encapsulated
oxaliplatin and at 10 min for oxaliplatin. Figure 5B:
shows that total platinum levels in rat plasma reached
zero at ~ 100 h postinjection for free oxaliplatin.
Figure 6A: shows the total platinum levels in rat
plasma in animals treated also with Lipoplatin(r).
Figure 7A: shows the total Platinum levels in kidney
tissue in animals treated for 5 hrs and Figure 7Bshows
the same treated for 190 hrs. Figure 8A: shows the
total Platinum levels in liver tissue in animals
treated for 5 hrs and Figure 8B shows the same treated
for 190 hrs. Figures 9A and 9B: show the total
Platinum levels in spleen tissue in animals treated
for 190 hrs. Figure 10A: shows the total Platinum
distribution in rat tissue in animals treated with
both free oxaliplatin and liposomally encapsulated
oxalipatin for 5 hrs and Figure 10B Figures 11A and
11B are charts of rats treated repeatedly ( 11 times)
with liposomally encapsulated oxaliplatin. Figure 12
is a chart of rats treated repeatedly (6 times) with
liposomally encapsulated oxaliplatin. Figure 13:
Lipoxal can induce complete disappearance of human
breast cancers in mice after 6 intravenous injections
with 4 days intervals at doses of 16 mg/Kg.
Oxaliplatin at its MTD (Maximum tolerated dose) can
only cause shrinkage, not disappearance of human
breast tumors in mice. Figure 14: The dose of 16 mg/Kg
liposomal oxaliplatin (Lipoxal) is the most effective
in eradicating breast cancer in mouse xenografts.
Oxaliplatin at its maximum tolerated dose of 4 mg/Kg
has a lower anticancer efficacy in this mouse model
followed by a dose of 5 mg/Kg Lipoxal. 



Figures 15 and 16 show the results of the clinical
trials of liposomally encapsulated oxaliplatin. Figure
17: Chemical procedure for coupling peptides to
PEG-DSPE.Examples EXAMPLE I Making liposomes
Oxaliplatin is mixed with DPPG (dipalmitoyl
phosphatidyl glycerol) or other negativelycharged
lipid molecules at a 1:1 molar ratio in 30% ethanol,
0.1 M Tris HCI, pH 7.5 at 5 mg/ml final oxaliplatin in
the presence of ethanol solutions at a concentration
of 20-40% and under temperature conditions of 30-60
degrees Celsius in the presence of ammonium sulfate
(10-200 mM), or Tris buffer (10-100 mM), or sodium
Phosphate buffer (10-200 mM) at a pH 6.5-8.0 is
incubated for 20 min-3h. Under these conditions the
positivelycharged imino groups on the oxaliplatin
molecule are brought with interaction with the
negatively-charged groups on the DPPG molecule forming
in ethanolic solutions reverse micelles (see also the
Lipoplatin US patent 6,51 1,676). The resulting
reverse micelles of oxaliplatin-DPPG are than
converted into liposomes encapsulating the
oxaliplatin-DPPG monolayer by rapid mixing with
preformed liposomes composed of cholesterol,
phosphatidyl choline, mPEG-DSPE (polyethylene glycol -
distearoyl phospahatidyl ethanolamine), followed by
dialysis against saline and extrusion through
membranes to downsize the particles to 80-120 nm in
diameter. It is the lipid composition of added
liposomes that determines the composition of the outer
surface of the final oxaliplatin formulation (Figure
1). EXAMPLE Il A. Preliminary Clinical experience with
liposomally encapsulated oxaliplatin I.A. Animal
studies The animal studies carried from May 2003 till
December 2004 in USA, France, Switzerland and Hellas
(Pasteur Institute, Athens) on mouse xenografts by
independent laboratories have shown a better
therapeutic efficacy of the liposomally encapsulated
oxaliplatin compared to mere oxaliplatin as well as a
lower toxicity profile and was shown to be better
tolerated in mice and rats compared to the free drug
oxaliplatin. Furthermore, liposomally encapsulated
oxaliplatin could induce complete disappearance or
shrinkage of a variety of human cancers in mice after
6-8 intravenous injections in a more effective and
less toxic treatment than oxaliplatin. Liposomally
encapsulated oxaliplatin has shown to induce complete
disappearance of human breast cancers in mice after 6
intravenous injections with 4 days intervals at
dosesof 16 mg/Kg. On the other hand the free drug
oxaliplatin at its MTD (Maximum tolerated dose) can
only cause shrinkage, not disappearance of tumours.
Mice injected with 5 mg/Kg free oxaliplatin died of
toxicity and the dose was lowered to 4 mg/Kg. The dose
of liposomally encapsulated oxaliplatin was 16 mg/Kg
i.v. and the toxicity was lower than 4 mg/Kg free
oxaliplatin. The anticancer efficacy of 4 mg/Kg free
oxaliplatin was lower than that of 16 mg/Kg
liposomally encapsulated oxaliplatin in animals with
human tumours. In the said study animal studies of a
liposomally encapsulated oxaliplatin was reported.
Intraperitoneal (i.p.) injection of liposomally
encapsulated oxaliplatin, or free oxaliplatin as a
control, to rats was used to study tissue
biodistribution from 10 minutes to 7 days
postinjection. Maximum levels of total platinum (Pt)
in plasma at a dose of 15 mg/Kg were 14.0 mg/ml plasma
after liposomally encapsulated oxaliplatin injection
compared to 7.5 mg/ml plasma after free oxaliplatin
treatment; these levels were attained at 10-15 min
from injection. A similar to plasma pharmacokinetic
behavior was observed for kidney tissue; plasma and
kidney had the highest levels of platinum among all
tissues examined during the first 20 min from
injection. Spleen tissue exhibited over 2 times higher
levels of platinum after free oxaliplatin treatment
compared to liposomally encapsulated oxaliplatin at
the same dose level during an extended period of
40-19Oh post-injection. Following 11 repetitive
administrations of liposomally encapsulated
oxaliplatin to rats, spleen attained astonishingly
high levels of total Pt among all tissues examined (80
mg/g tissue). Liver exhibited similar pharmacokinetics
of Pt accumulation as a function of time after free
oxaliplatin versus liposomally encapsulated
oxaliplatin treatment. Lipoplatin(r) for comparison,
exhibited similar pharmacokinetic behavior to
liposomally encapsulated oxaliplatin in rat kidney
from 10 minutes to 7 days but liver pharmacokinetics
were similar between the two drugs up to 4h and there
was a higher accumulation of liposomally encapsulated
oxaliplatin compared to Lipoplatin(r) over periods of
7 days. Full biochemical and blood cell counts in rats
have established that liposomally encapsulated
oxaliplatin exhibited a lower myelotoxicity compared
to free oxaliplatin. SGOT transaminase, alkaline
phosphatase, bilirubin, creatinine, blood urea, and
blood uric acid levels were normal consistent with no
hepatic or nephrotoxicity from liposomally
encapsulated oxaliplatin in rats. The data show a more
extended retention of liposomally encapsulated
oxaliplatin in rat tissues consistent with its
liposomal PEGylated formulation and a lower toxicity
profile. Injections of rats with liposomally
encapsulated oxaliplatin for pharmacokinetic
studiesFor pharmacokinetic studies 20 Wistar female
rats, 2-3 months of age were used of an average body
weight of 15Og. Rats were injected in the
intraperitoneal cavity with a suspension of 3 mg/ml
liposomally encapsulated oxaliplatin giving a final
dose of 15 mg/Kg. Two animals per time point were
used. Rats were sacrificed at ~7 min, 20 min, 1.5h,
3.75h, 24h, 4Oh, 9Oh and 170-18Oh postinjection. Blood
was collected in heparinized Eppendorf tubes and was
centrifuged. Total platinum levels in plasma was
determined using furnace Atomic Absorption (AA700
Perkin Elmer). Repeated injections of rats with
liposomally encapsulated oxaliplatin for histology
studies We were interested determining the damage to
various tissues after repeated injection of
liposomally encapsulated oxaliplatin to its maximum
tolerated dose in rats. Biochemical and hematological
analysis in rats for toxicity from liposomally
encapsulated oxaliplatin Rats were injected in the
intraperitoneal cavity with a suspension of 3 mg/ml
liposomally encapsulated oxaliplatin giving a final
dose of 15 or 30 mg/Kg. Blood from rats used for
plasma pharmacokinetic studies was also analyzed (7
days postinjection) for bone marrow, renal, hepatic
and gastrointestinal functions by an independent
microbiology laboratory. The parameters examined were
hemoglobin, hematocrit, leukocytes, granulocytes,
platelets, SGOT transaminase, SGPT transaminase,
alkaline phosphatase, total bilirubin, urea, uric acid
and creatinine. Results Toxicology of liposomally
encapsulated oxaliplatin in rats 



Rats were injected to a final dose of 15 or 30 mg/Kg
with free Oxaliplatin or liposomally encapsulated
oxaliplatin. The 30 mg/Kg oxaliplatin group severely
lost appetite and exhibited severe weight loss; there
was a 33% weight loss in the 30 mg/Kg oxaliplatin
group at 7 days post-treatment; the average weight of
all animals dropped from 150 g to an average of 100g
after 7 days. On the contrary, animals injected with
the same dose of 30 mg/Kg liposomally encapsulated
oxaliplatin, showed only a 10% reduction in weight
(from an average of 150 g to a the final of 135 g on
day 7). At 7 days postinjection blood drawn into
heparinized or non-heparinized tubes from the 15 mg/Kg
treated animals and was given to an independent
clinical laboratory for full biochemical and
hematological analysis. Two animals per group were
used. Table 1 shows the average of two measurements.
The 15 mg/Kg oxaliplatin group displays a dropin
leukocytes to 800,000 /mm3 (Grade 4 toxicity according
to WHO) compared to 3,400,000 /mm3 (Grade 1 toxicity)
for the group treated with liposomally encapsulated
oxaliplatin. Therefore, liposomally encapsulated
oxaliplatin did not cause the extensive reduction in
leukocyte counts as compared to free oxaliplatin.
Platelet levels were also reduced to a higher extend
by oxaliplatin compared to liposomally encapsulated
oxaliplatin. The hemoglobin levels were close to
normal for both treatments. Therefore, the
myelotoxicity of either drug appears to be directed
more to the leukocyte and platelet rather than
erythropoiesis programs. The SGOT transaminase was
elevated by either drug consistent with Grade 2
hepatic toxicity; however, the levels of SGPT
transaminase and alkaline phosphatase were not
affected; bilirubin, blood urea and creatinine levels
were not affected (although blood uric acid levels
dropped) consistent with absence of nephrotoxicity
caused by either free oxaliplatin or liposomally
encapsulated oxaliplatin in rats after i.p.
administration. Table 2. Changes in bone marrow,
hepatic and kidney functions in rats after i.p.
injection of liposomally encapsulated oxaliplatin or
free oxaliplatin.Pharmacokinetics in rats Rats were
injected in the intraperitoneal cavity directly from a
stock solution of 3 mg/ml liposomally encapsulated
oxaliplatin or 3 mg/ml free oxaliplatin in 5% Dextrose
to a final dose of 15 mg/Kg i.p. liposomally
encapsulated oxaliplatin or oxaliplatin. At various
time 5 points postinjection blood was drawn, plasma
was isolated and total platinum levels were measured
for pharmacokinetic studies. Figure 5A shows maxima
levels of ~14 mg total platinum /ml plasma after
liposomally encapsulated oxaliplatin compared to ~8 mg
total platinum /ml plasma after free oxaliplatin and
these were reached at 20 min for liposomally
encapsulated oxaliplatin and at 10 min for free
oxaliplatin. At approximately 10 45 min both groups
exhibited similar levels of total platinum (~ 5 mg
total platinum /ml plasma) whereas at 4-5 h
postinjection levels below 1 mg total platinum /ml
plasma were obtained for liposomally encapsulated
oxaliplatin compared to ~ 2 mg total platinum /ml
plasma for free oxaliplatin. At 4Oh the levels of
total platinum in rat plasma dropped to zero for
liposomally encapsulated oxaliplatin and to ~ 1 mg
total platinum /ml plasma for 15 free oxaliplatin;
total platinum levels in rat plasma reached zero at ~
100 h post-injection for free oxaliplatin (Figure 5B).
Mean pharmacokinetic parameters for total platinum
calculated for the 15 mg/Kg dose of liposomally
encapsulated oxaliplatin (Lipoxai(r)) or free
oxaliplatin are shown in Table 2.The AUC, determined
using the linear trapezoidal method with extrapolation
to infinity (Gibaldi et al, 1982 Gibaldi M1 Perrier D:
Noncompartmental analysis based on the statistical
moment theory. In Pharmacokinetics, Gibaldi M, Perrier
D (eds), pp 409-417, 2nd edn. Marcel Dekker: New York,
1982.), was 53.7 mg.h/ml for liposomally encapsulated
oxaliplatin compared to 74.4 mg.h/ml for oxaliplatin.
The maximum concentration of total platinum in plasma
reached (Cmax) was 14.0 mg/ml for liposomally
encapsulated oxaliplatin compared to 7.6 mg/ml for
free oxaliplatin. Total body clearance (Cl) was 0.28
ml/g.h for liposomally encapsulated oxaliplatin
compared to 0.20 ml/g.h for free oxaliplatin. This was
calculated from CI=Di.v./AUC, where Di.v. is the i.p.
dose of liposomally encapsulated oxaliplatin or free
oxaliplatin and AUC the relative area under the curve
for this specific dose. The elimination rate constant
(KeI) was 0.07 h-1 for liposomally encapsulated
oxaliplatin. This was calculated by linear regression
analysis of the logarithmic plasma concentrationtime
curve by the formula KeI = [Ln(CpI )-Ln(Cp2)]/(t2-t1)
where t 1 and t2 are the starting and ending time
points of measurements and Cp1 and Cp2 the starting
and ending concentrations of total platinum in plasma
for t 1 and t2, respectively. The elimination
half-life (t1/2) was 10.2 h for liposomally
encapsulated oxaliplatin. This was calculated by the
formula: t1/2= 0.693 (1/KeI). 1/KeI is the mean
residence time (MRT), the statistical moment analogy
to half-life t1/2 (Gibaldi et al, 1982). Total
platinum levels in rat plasma were also determined in
animals treated with Lipoplatin(r), a different
liposomal platinum drug currently under Phase III
evaluation (Stathopoulos et al, 2005). Lipoplatin(r),
a liposomal cisplatin, was given at 30 mg/Kg i.p. The
maxima levels were ~ 17 mg total platinum /ml plasma
after 30 mg/Kg Lipoplatin and these were reached at 20
min from injection in a similar time frame to
liposomally encapsulated oxaliplatin (Figure 6A).
Cisplatin as a control was also administered i.p. to
rats at its maximum tolerated dose of 5 mg/Kg; the
maxima levels were ~7.5 mg total platinum /ml plasma
after cisplatin and these were reached at 10 min from
injection in a similar time frame to oxaliplatin. All
four drugs gave parallel pharmacokinetic behavior
after ~ 1.5h post-injection; however, at 5h
Lipoplatin(r) injection resulted in ~ 2.5 mg total
platinum /ml plasma, followed by oxaliplatin at 2.0 mg
total platinum /ml plasma, cisplatin at ~1.5 mg total
platinum /ml plasma and liposomally encapsulated
oxaliplatin at - 1.0 mg total platinum /ml
plasma.Biodistribution of total platinum in rat
tissues after liposomally encapsulated oxaliplatin or
free oxaliplatin i.p. infusion It is useful to study
platinum drug distribution in mouse or rat tissue
because of the accuracy of results and the relatively
ease of assay of platinum with atomic absorption.
Platinum levels in kidney: The maximum amount of total
platinum in the kidney was 13.7 mg/g tissue after 15
mg/Kg liposomally encapsulated oxaliplatin compared to
~10.5 mg/g tissue after 15 mg/Kg oxaliplatin and was
reached in 7-20 min from injection (Figure 7A).
However, after about 4h the Pt levels in the kidney
reached a minimum of 4.8 mg/g tissue after oxaliplatin
and slightly increased to 6.9 mg/g tissue at 167h
postinjection. After liposomally encapsulated
oxaliplatin treatment there is also a minimum of ~
1mg/g tissue total Pt in the kidney reached at ~20h
postinjection that slightly increased to 2.5 mg/g
tissue at 188h. Thus, kidneys display about 3 times
higher levels of Pt after oxaliplatin compared to same
dose of liposomally encapsulated oxaliplatin treatment
at ~7 days postinjection (Figure 7B). 



For comparison, Lipoplatin(r) at 30 mg/Kg reached
maximum levels in kidney of 34 mg/g tissue compared to
10 mg/g tissue after 5 mg/Kg cisplatin. The
pharmacokinetics in kidney exhibit a similar behavior
between Lipoplatin(r) and liposomally encapsulated
oxaliplatin. The maxima are 34 and 14 mg/g tissue for
30 mg/Kg Lipoplatin(r) and 15 mg/Kg liposomally
encapsulated oxaliplatin respectively. This advocates
for the similarity in kidney biodistribution of the
two drugs that share common shell but differ in the
drug they confine in their interior and in the tumors
that they target. At 120 h the levels of total
platinum in kidney are 5 mg/g tissue for 30 mg/Kg
Lipoplatin(r) compared to ~ 2.5 mg/g tissue for 15
mg/Kg liposomally encapsulated oxaliplatin (Figure
3B). At ~ 140h postinjection the total platinum is ~7
mg/g tissue after 15 mg/Kg free oxaliplatin compared
to ~ 4 mg/g tissue after 5 mg/Kg cisplatin (Figure
3B). Conclusion: Levels of Pt in kidneys were the
highest among all rat tissues at 7days followed by
liver and spleen. Platinum levels in liver Total
platinum in liver after 15 mg/Kg liposomally
encapsulated oxaliplatin was 3.5 mg/g tissue attained
at ~ 7-10 min from i.p. infusion with an abrupt drop
to 2.5 at 20 min and thereafter that was maintained
for 5h (Figure 8A). On the contrary, infusion of
theintraperitoneal cavity of rats with free
oxaliplatin at the same dose resulted in similar total
platinum levels in liver (3.0-3.5 mg/g tissue) that
were attained at about 30 min from infusion,
maintained for 2h and then gradually decreased to 1.5
mg/g tissue at 5h (Figure 4A). Unlike plasma whose
platinum levels drop to zero after about 4Oh there was
a liver accumulation of platinum of ~2 mg/g tissue at
170-19Oh after both liposomally encapsulated
oxaliplatin and free oxaliplatin treatment (Figure
8B). For comparison, total platinum in liver after 30
mg/Kg Lipoplatin(r) was 7 mg/g tissue maintained for
~5h (Figure 8A) it dropped to 4.5 at ~ 12h , increased
to 6.5 at 24h and gradually decreased to 3.5 at 12Oh
(Fig 4B). Cisplatin also displayed a similar pattern
to Lipoplatin(r) with a maximum level of 2.5 attained
at 20 min maintained for 5h (Fig 4A), then dropped
gradually to 1 from 24 to 15Oh (Figure 8B). Total
platinum in spleen: The maximum amount of total
platinum in the spleen was 3.2 mg/g tissue following
administration of liposomally encapsulated oxaliplatin
at 15 mg/Kg compared to ~5.2 mg/g tissue after 15
mg/Kg oxaliplatin and was reached in 15-20 min from
injection (figure 9A). Up to ~5h postinjection there
is a slight decrease ~ 2 and ~ 4 mg/g tissue following
administration of liposomally encapsulated oxaliplatin
vs oxaliplatin respectively. Thereafter there is an
increase in the spleen levels of total platinum after
liposomally encapsulated oxaliplatin up to ~45h to
~4.5 mg/g tissue followed by a decline to ~ 2 mg/g
tissue at 19Oh. On the contrary, there is a continuous
accumulation of total platinum in the spleen following
free oxaliplatin infusion that reaches 18.5 mg/g
tissue at 168h (figure 9B). This is accompanied by
tremendous loss in spleen weight at 7 days presumably
as a result of apoptotic death of spleenocytes from
the toxicity to free oxaliplatin. In fact, for a mouse
of an average body weight of 15Og before study the
final body weight at 7 days was 109 g and the weight
of the spleen was 0.1 88g. There was congestion
(accumulation of blood) in the spleen of animals
treated with liposomally encapsulated oxaliplatin.
However, after about 1h the Pt levels in the kidney
were higher from free oxaliplatin than liposomally
encapsulated oxaliplatin treatment; they reached a
minimum at 12-24h (5 mg/g tissue after oxaliplatin, 1
mg/g tissue after liposomally encapsulated
oxaliplatin) and started increasing again; at 170 h
postinjection kidney tissue displayed 7 mg Pt/g tissue
after oxaliplatin and 2.5 mg Pt/g tissue after
liposomally encapsulated oxaliplatin (Figure 5B).The
comparative measurements of total platinum in all rat
tissues examined after liposomally encapsulated
oxaliplatin or free oxaliplatin are summarized in
Figure 10. Plasma levels after 15 mg/Kg oxaliplatin at
20 min from injection attained the highest level of
total platinum (14.2 mg/ml) among all tissues; kidney
tissue had a comparable high level at -10 min
following i.p. injection of liposomally encapsulated
oxaliplatin (13.8 mg/ml) (Figure 10A). The next levels
include kidney platinum after oxaliplatin and plasma
after oxaliplatin. Spleen appears to be the next
higher level (5 mg/g tissue after 15 mg/Kg
oxaliplatin) a level that continuously increases and
is becomes the highest after 24h and even higher at
17Oh (18.5 mg/g tissue). Therefore, overall, spleen
finally accumulates the highest level of platinum
after oxaliplatin. In this respect the difference
between platinum accumulation in spleen after free
oxaliplatin or liposomally encapsulated oxaliplatin is
obvious (Figure 10B). Maximum levels of platinum (in
mg Pt/ml plasma or per g tissue) in rat tissues
(attained at 7-20 min) following i.p. injection of 4
drugs. (ND, not determined). Drug & dose Liposomally
Oxaliplatin Lipoplatin(r) Cisplatin Encapsulated 15
mg/Kg 30 mg/Kg 5 mg/Kg Oxaliplatin 15 mg/Kg Kidney
13.7 10.5 33.2 10.2 Plasma 14.0 7.6 16.6 7.5 Liver 3.5
3.1 6.9 2.7 Spleen 3.1 5.1 3.5 1.1 Lung 3.7 3.2 7.5
2.0 Heart 1.8 1.1 4.5 0.8 Brain ND ND 1.7 0.3 5h Drug
& dose Liposomally Oxaliplatin Lipoplatin Cisplatin
Encapsulated 15 mg/Kg 30 mg/Kg 5 mg/Kg Oxaliplatin
estimation 15 mg/Kg estimation Kidney 2.0 5.0 4.2 6.8
Plasma 0.9 1.7 2.4 1.1 Liver 2.4 1.5 6.8 2.4 Spleen
1.8 3.8 2.7 1.2 Lung 0.8 1.7 0.6 0.7 Heart 0.3 0.8 0.2
0.2 Brain ND ND 0.1 0.15-7 days 



Drug & dose Liposomally Oxaliplatin Lipoplatin
Cisplatin 15 mg/Kg 30 mg/Kg 5 mg/Kg Encapsulated
Oxaliplatin 15 mg/Kg Kidney 2.5 6.9 5.2 4.1 Plasma 0 0
0.1 0.1 Liver 2.2 1.8 3.5 1.1 Spleen 2.3 18.5 4.9 1.5
Lung 0.4 2.4 0.2 0.3 Heart 0.6 0.5 0.1 0.1 Brain ND ND
0.1 0 Table 4. Comparison of total platinum levels in
various rat tissues after Liposomal Oxaliplatin, free
Oxaliplatin, Liposomal Cisplatin, and free Cisplatin
at 7-20 min, 5h and 5- 7 days postinjection Kidney,
Spleen and Liver have significant Pt levels at 5-7
days post-treatment with liposomally encapsulated
oxaliplatin. Spleen Kidney Lung and Liver have
significant Pt levels at 5-7 days post-treatment with
free Oxaliplatin. Kidney, Spleen and Liver have
significant Pt levels at 5-7 days post-treatment with
Lipoplatin(r). Kidney, Spleen and Liver have
significant Pt levels at 5-7 days post-treatment with
Cisplatin. The data show that after 15 mg/Kg i.p.
liposomally encapsulated oxaliplatin compared with 15
mg/Kg i.p. free Oxaliplatin: 1. the plasma levels in
total platinum are 14 mg/ml plasma after liposomally
encapsulated oxaliplatin, the plasma levels in total
platinum are 7.6 mg/ml plasma after Oxaliplatin Maxima
are reached in about 7-20 min from i.p. injection This
shows longer circulation of liposomally encapsulated
oxaliplatin compared to Oxaliplatin2. Levels in kidney
are higher with liposomally encapsulated oxaliplatin
(14 mg/g tissue) compared to free Oxaliplatin ( 11
mg/g) in the initial 15 min from injection but at 1.5h
and thereafter levels in kidney become higher with
free Oxaliplatin (6.7 mg/g tissue) compared to
liposomally encapsulated oxaliplatin (2.3 mg/g) at
1.5h. 3. Levels in spleen are higher with free
Oxaliplatin (3.8 mg/g tissue) compared to liposomally
encapsulated oxaliplatin (1.8 mg/g) at 1.5h
postinfection. 4. Levels in heart are comparable and
low between the two drugs Platinum levels in plasma:
The maximum amount of total platinum in the plasma is
14 mg/ml after 15 mg/Kg i.p. liposomally encapsulated
oxaliplatin compared to ~7.5 mg/ml tissue after 15
mg/Kg Oxaliplatin and is reached in 7-20 min from
injection (Figure 10A). However, after about 1h the Pt
levels in the plasma become higher from free
oxaliplatin than from liposomally encapsulated
oxaliplatin treatment, and this is maintained
throughout the rest of the curve up to 5Oh where the
levels for liposomally encapsulated oxaliplatin become
zero and up to ~ 10Oh when the levels for free
Oxaliplatin become zero. Platinum levels in kidney:
The maximum amount of total platinum in the kidney is
13.5 mg/g tissue after 15 mg/Kg Lipoxal compared to
~10.5 mg/g tissue after 15 mg/Kg Oxaliplatin and is
reached in 15-20 min from injection (Figure 10A).
However, after about 4h the Pt levels in the kidney
reach a minimum of 4.8 mg/g tissue after free
oxaliplatin and slightly increase to 6.9 g/g tissue at
167h postinjection. After liposomally encapsulated
oxaliplatin treatment there is also a minimum of
~1mg/g tissue total Pt in the kidney reached at ~20h
postinjection that slightly increases to 2.5 mg/g
tissue at 188h. Thus, kidneys display about 3 times
higher levels of Pt after free oxaliplatin compared to
same dose of liposomally encapsulated oxaliplatin
treatment at ~7 days postinjection. Levels of Pt in
kidneys are the highest among all rat tissues at 7days
followed by liver and spleen. Platinum levels in
spleen: The maximum amount of total platinum in the
spleen is 14 mg/g tissue after 15 mg/Kg liposomally
encapsulated oxaliplatin compared to ~7 mg/g tissue
after 15 mg/Kg free Oxaliplatin and is reached in
15-20 min from injection (Figure 10A). However, after
about 1h the Pt levels in the kidney are higher from
free oxaliplatin than liposomally encapsulated
oxaliplatin treatment they show a minimum around
12-24h (5 mg/g tissue after oxaliplatin, 1 mg/g tissue
after liposomally encapsulated oxaliplatin) and start
increasing again; at 170 h postinjection kidney tissue
displays 7 mg Pt/g tissue afterfree oxaliplatin and
2.5 mg Pt/g tissue after liposomally encapsulated
oxaliplatin (Figure 10A). Drug Treatment Resulting
Weight Differences and Reduction in Tissue Size
Animals which were treated with liposomally
encapsulated oxaliplatin (15 mg/kg) and free
Oxaliplatin (15 mg/kg) and were sacrificed 7.8 and 7
days after i.p. injection of the drug, exhibit some
great differences in both total weigh loss and weight
of individual organs. Table 5. Reduction in body
weight as a result of cahexia after oxaliplatin
treatment. The animals treated with comparable doses
of liposomal oxaliplatin exhibit less overall weight
or organ weight reduction. Spleen appears to be the
tissue affected the most by free oxaliplatin. Animal
treated with free Oxaliplatin, exhibit a great weight
loss during the 7 days after drug administration,
which is estimated to be over 40 gr of total body
weight at time of treatment. Furthermore, there is a
significant reduction in the size of spleen tissue,
which is mirrored to an extremely high value of Pt
concentration (18.5 mg Pt/g of tissue). Loss of
appetite after free Oxaliplatin administration and
drug toxicity, resulted weight loss and reduction in
the size of spleen; those phenomena observed at
animals sacrificed 7 days after drug administration
and therefore exhibited high Pt concentration values
at tissue charts of free Oxaliplatin at 7 days
following I.P. injection.Same impact could be
considered to be regarding other tissue, as long as Pt
concentration values at all free Oxaliplatin tissue
charts (Liver, Lung, Heart, Spleen, Kidney) at time
point: 7 days, are exhibiting an increase. Mice
injected with 5 mg/Kg oxaliplatin died of toxicity and
the dose was lowered to 4 mg/Kg. The dose of Lipoxal
was 16 mg/Kg i.v. and the toxicity was lower than 4
mg/Kg oxaliplatin. The anticancer efficacy of 4 mg/Kg
oxaliplatin was lower than that of 16 mg/Kg Lipoxal in
animals with human tumors. EXAMPLE 2B A Phase I
Clinical study 



The aim of the study was a) to estimate the adverse
reactions and detect the dose limiting toxicity (DLT)
as well as the maximum tolerated dose (MTD) of
liposomally encapsulated oxaliplatin. Patients and
methods: In total, 27 patients with advanced disease
were included in the study. All patients were
pretreated with the standard chemotherapy according to
the established guidelines. At entry to the present
trial all were on recurrent or progressive disease.
All patients had gastrointestinal cancers of stage IV
(colorectal, gastric and pancreatic cancers). We set
six different dose levels of liposomally encapsulated
oxaliplatin and in each level at least 3 patients were
included. The dose levels were: 1) 100 mg/m2 2) 150
mg/m2 3) 200 mg/m2 4) 250 mg/m2 5) 300 mg/m2 6) 350
mg/m2. Eight additional patients were treated at 300
mg/m2 as an MTD. Treatment was given once weekly for
three consecutive weeks repeated every 4 weeks.
Results: No serious side effects were observed in the
first four dose levels (100-250 mg/m2) . At levels 5
and 6 mild myelotoxicity and nausea were seen. The
most common adverse reaction was peripheral neuropathy
of grade Il and was observed in all 4 patients treated
at 350 mg/m2. We, therefore, considered DLT the 350
mg/m2 level and MTD the 300 mg/m2 level. Of the 27
patients, three showed partial response and 18
patients had stable disease for 4 months, median range
(2-9). Conclusion: In the present Phase I study we
found that the most common toxicity is peripheral
neuropathy at the 300 and 350 mg/m2 dose levels.
Liposomally encapsulated oxaliplatin is well tolerated
and reduces significantly all other side effects of
free oxaliplatin especially myelotoxicity and G.I.
tract toxicities. These preliminary results showed
adequate effectiveness in pretreated patients. The
said study was a clinical trial with liposomally
encapsulated oxaliplatin (Lipoxal(r)) with the
following primary objectives: a) to define the dose
limiting toxicity (DLT) and maximum tolerated dose
(MTD) of escalating doses of a weekly
Lipoxaladministration, b) to detect the toxicity
profile and pharmacokinetics of lipoxal monotherapy in
pretreated advanced G.I. tract cancer patients.
Secondary objectives were the efficacy and survival.
Patients and methods The study was a phase I cohort,
dose-escalation trial of liposomally encapsulated
oxaliplatin. The study protocol was reviewed and
approved by our Institutional Review Board. An
informed consent document satisfying all institutional
requirements was read by the patients and signed as a
condition of their registration. Eligibility criteria
All patients were required to meet the following
criteria: confirmed histologic or cytologic diagnosis
of cancer, at least one bidimensionally measurable or
evaluable disease, WHO performance status 0-2, a life
expectancy greater than 3 months, previous treatment
by standard or first-line chemotherapy and at the time
of entry to have been refractory to any prior
cytotoxic treatment. Patients were eligible if they
had had two or three previous courses, provided that
they had been off treatment for at least 3 weeks.
Assessment Eligible patients over 18 years of age were
required to have adequate hematologic, renal and
hepatic functions as defined by WBC count 3.5x109/1,
absolute neutrophil count 1.5x109/1, platelet count
100x109/1, hemoglobin level 9 g/dl, total bilirubin
level 1.5mg/dl, ALT and AST twice the upper normal
limit in the absence of liver metastases or five times
the upper normal limit in case of documented liver
metastasis and creatinine level 1.5 mg/dl. Medical
history, physical examination, assessment of vital
signs, electrocardiogram, chest, and abdominal
computed tomography (or ultrasound) were performed
before treatment. During treatment ( 1 day before each
course) blood count, blood urea and sugar, serum
creatinine and uric acid tests, and ECG were done. CT
scan assessments were done after at least eight weekly
drug infusions, or earlier - on disease progression.
Treatment Drug characteristics: Provided in 3 mg/ml,
50 ml per glass vial, 150 mg of oxaliplatin per glass
vial. Store Liposomally encapsulated oxaliplatin at 4
degrees Celsius, opaque appearance. Characteristic of
a Liposomal drug: Liposomally encapsulated oxaliplatin
is diluted in 1 It 5% dextrose and given at 3 hours
intravenous infusion once weekly for 8 consecutive
weeks. In case of side effects and in particular
myelotoxicity or neurotoxicitydelay of treatment
administration would take place by one week. No pre-
or post hydration was needed. No other drugs such as
antihemetic or anti-allergic were planned to be given
prophylactically. In case of nausea or vomit, support
by antiemetics (Ondasetron) or antiallergic
(Dexamethasone) were to be given. In animal studies
that preceded 400 mg/m2 to 600 mg/m2 approximately was
defined as the MTD. In humans we decided to start at a
dose of 100 mg/m2 for level one. The dosage increase
was decided to be 50 mg/m2 per level. In table 1 the
dose escalation of liposomaily encapsulated
oxaliplatin per group of patients is presented.
Drug-related toxicities were evaluated during each
cycle of therapy and graded according WHO criteria. A
DLT was defined as any Grade 3 or 4 toxicity, with
neutrophil count <500 mm2 associated with fever
persisting longer than 72 hours, in 50% of the
patients. Other toxicity of Grade III and in
particular neurotoxicity was also considered DLT if it
was observed in at least 50% of the patients. One dose
level less than that of DLT was defined as MTD.
Cohorts of three patients at minimum were scheduled
for entry at each dose level. Escalation of the dose
to the next higher level proceeded after all three
patients had received the first cycle of therapy with
the preceding dose and each one was observed for at
least 3 weeks without evidence of a DLT. Additional
two patients were enrolled at a given dose level if
the first patient of that level experienced a DLT, on
the first period of 3 weeks, treatment. Treatment was
discontinued with the occurrence of a DLT and the
patient continued on one level below. Pharmacokinetics
For the pharmacokinetic study patients were bled at
the following hours. 0 (before drug infusion and after
infusion start 2, 4, 8 , 24, 48, 72, 120 (5 days) and
168 (7 days) hours. 3 ml blood was drawn into EDTA or
heparin- containing tubes, then was centrifuged and
refrigerated at 2"C and eventually were sent to the
laboratory to be analyzed for total platinum levels. A
sample of 5 patients was used. Platinum levels (total
and serum ultrafiltrates) were measured with atomic
absorption (Perkin Elmer AA 700 Graphite Furnace
Atomic Absorption Spectrometer at Regulon A.E.). It
was at certain dose levels.... (200 mg and 300 mg/m2):
the area under the plasma concentration-time curve
(AUC), the Cmax (maximum concentration of total
platinum in serum). The total body clearance (Cl) was
calculated from CL=Div/AUC, where Div is the
intravenous dose of 



Lipoplatin(r) and AUC the relative Area under curve
for a specific dose. The KeI (elimination rate
constant) was calculated by linear regression analysis
of the logarithmic plasma concentration-time curve
from the formula KeI=[Ln(CpI )-Ln(Cp2)]/(t2-t1) where
t 1 and t2 are the starting and ending time points of
measurements and Cp1 and Cp2 the starting and ending
concentrations of total platinum in serum for t 1 and
t2 respectively.The t1/2 (elimination half-time) was
calculated from the formula t1/2=0.693 (1/KeI). 1/KeI
is the MRT (Mean Residence Time), the statistical
moment analogy to half-life t1/2 (Gibaldi et al.
1982). In effect, the MRT represents the time for
63.2% of the administered dose to be eliminated.
Results Patients The patient characteristics are shown
in table 5. 27 patients were in total enrolled.Age 32-
78, median age 62, male 18, female 9. P.S. 0-2. All
the patients had been previously treated by
chemotherapy. Previous treatments per tumor. Toxicity
Liposomally encapsulated oxaliplatin G.I. tract
toxicity was negligible. Without antiemetics
(Ondosetron), nausea or mild vomit was seen. But with
ondasetron no nausea vomit was observed. No diarrhea
also. Mild, of grade I myelotoxicity (neutropenia) was
only seen in 2 patients (%) with the highest doses
given (350 mg/m2). No hepatotoxicity, no renal
toxicity, no cardiotoxicity, no alopecia was seen.
Mild asthenia in 3 patients was seen. The main side
effect was neurotoxicity, which was seen after at
least 3 infusions of the agents and was of grade I at
the 3rd and 4th level and of grade 2 at the 5th level
and grade 2 in 100% of the patients at level 6th. On
the basis of these results neurotoxicity of grade III
was considered as the dose limited toxicity observed
in 100% of patients treated with 350 mg/m2 of
Liposomally encapsulated oxaliplatin. The one dose
under 300 mg/m2 was defined as the maximum tolerated
dosis (MTD). In table 5 the liposomally encapsulated
oxaliplatin dose escalation and the number of patients
treated at each of the six levels is presented.
Pharmacokinetics: The results are represented in table
7 and in Figures 15 and 16. It was found that half
life of oxaliplatin in plasma concentration was 24
hours and the urine excretion is integrated in 7 days.
Compliance with treatment A total number of 104
infusions (cycles) were administered with a median of
4 cycles per patient (ranging from 2-15). The median
interval between cycles was 7 days. Dose intensity was
100% of the planned. No patient happened to have a
treatment delay as no hematologic toxicity of grade
III or IV was detected. Only patients with dosage
350mg/m2 after the most 4 or 5 infusions (cycles) had
a two weeks interval before they were classified to
the lower dose of 300 mg/m2. Some patients stopped
treatment due to disease progression after 4-6 cycles.
This was applied in 17 patients (62.9%). Twelve
patients were still alive at the end of the study
(44.4%). The causes of death were disease progression.
Responses to treatment Responses were analyzed on an
intention-to-treat basis. There were no complete
responses. 3 patients out of 27 ( 11.1%) showed
partial response. These patients were 2 with gastric
cancer, one with pleural effusion and the other with
bone metastases; the third was a patient with liver
metastases from colon carcinoma. The detection of
partial response was based on CT-scan for the 1st
patient, with bone scan on the second patient and for
the third patient with CT-scan and bilirubin serum
level. Two figures are presented: fig. 1 bone scan
before and after treatment for the 2nd patient and
bilirubin serum level curve in the 3rd patient.
Exceptionally, we treated the third patient while
serum bilirubin level was 5 1 mg/dl, which after 2
courses the level dropped to 8 mg/dl and lasted for 5
weeks. The duration of response was 4, 7, 2 months for
each patient respectively. 18 patients showed stable
disease (66.66%) with a median duration of 4 months
(range 2-9 months). 5 of the patients could be
classified, according to a non valid anymore,
classification, to minor responses. 6 patients showed
disease progression. In all the 3 responders there was
also a reduction by 50% or more of the marker CA-1
9-9. Also, the performance status level was improved
from 2 to 1 in all the 3 responders. Conclusion
Liposomally encapsulated oxaliplatin has been tested
in the present trial (example) as a monotherapy
(single treatment) in patients with advanced cancer of
the gastrointestinal system. All patients were
pretreated by a standard treatment and all the
included colorectal patients had also been treated by
free oxaliplatin. This treatment with liposomally
encapsulated oxaliplatin had only been tested before
in preclinical studies. No other clinical trial was
previously performed. The present trial was based on
the data of the preclinical studies and on the
experience and data of the non-liposomal (free)
oxaliplatin. The last was mainly helping in focusing
our present trial in estimating the similarities or
differences of the liposomally encapsulated
oxaliplatin versus the bare (free) oxaliplatin. G.I.
tract and hematologic side effects were shown to be
greatly reduced. The only side effect that remained
without any difference - any reduction, was the
neurotoxicity. That was seen often, increased more or
less analogously with the increaseof the agent dosage
and acted as the only or main criterion for defining
the dose limiting toxicity. The MTD defined dosis was
300 mg/m2 administered weekly. There was also an
additive neurotoxicity as also it happens with
non-liposomal oxaliplatin (ref.). In respect of
effectiveness the 11% of response rate observed in
pretreated patients refractory to previous established
tumors could have some meaning for future trials in a
combined chemotherapy modality. It is also important
to point out that the cancer types selected for this
trial are not of the most sensitive ones to
chemotherapy. This study has established an MTD and
further investigation is needed in particular with
other agents in combination. As a result, this example
shows that liposomal oxaliplatin is a well tolerated
agent. The dosis 300 mg/m2 was defined as MTD. The
Gl-tract and bone marrow toxicities are very much
reduced compared to the bare form of oxaliplatin. The
only adverse reaction that remains is the
neurotoxicity which is the one that defines the DLT.
Table 6. Liposomally encapsulated oxaliplatin
(Lipoxal(r)) dose escalationCOMPOSITIONS COMPRISING
HUMAN EMBRYONIC STEM CELLS AND THEIR DERIVATIVES,
METHODS OF USE, AND METHODS OF PREPARATION Inventor:
Geeta Shroff 



BACKGROUND OF THE INVENTION Field of the Invention
[0001] This present invention relates to
pharmaceutical compositions comprising human embryonic
stem (hES) cells or their derivatives, said stem cells
being free of animal products, feeder cells, growth
factors, leukaemia inhibitory factor supplementary
mineral combinations, amino acid supplements, vitamin
supplements, fibroblast growth factor, membrane
associated steel factor, soluble steel factor and
conditioned media, for use in the treatment of
presently incurable, terminal and medical diseases,
conditions or disorders. More particularly, the.
invention relates to methods of treatment of clinical
disorders and terminal or presently incurable
conditions using hES cells via a transplantation
protocol. The invention further relates to novel
processes of preparing novel stem cell lines which are
free of animal products, feeder cells, growth factors,
leukaemia inhibitory factor, supplementary mineral
combinations, amino acid supplements, vitamin
supplements, fibroblast growth factor, membrane
associated steel factor, soluble steel factor and
conditioned media. This invention further relates to
the isolation, culture, maintenance, expansion,
differentiation, storage, and preservation of such
stem cells. Background Art [0002] A large number of
human medical disorders, conditions and diseases are
either presently incurable through existing drug
therapies, surgery or transplantation methods or they
are terminal.[0003] Stem cells have the capacity to
divide to generate "daughter" cells that retain the
properties of the stem cell, or to produce daughters
that begin to differentiate into a more specialized
cell type, or to produce one daughter cell of each
type. Stem cells are thus central to normal human
growth and development, and by their intrinsic
characteristics are also potential sources of new
cells for the regeneration of diseased or damaged
tissue. Stem cells are present at all stages of
development, and in many, (possibly most) tissues of
the adult. Stem cells from different tissues, and from
different stages of development, vary in terms of the
number and types of cells to which they normally give
rise. The major classes of stem cells according to
this classification are embryonic stem cells, somatic
stem cells and embryonic germ cells. [0004] At the
earliest stages after fertilization (up to the eight
cell stage), all cells of the embryo are totipotent
(i.e., they have the capacity to develop into every
type of cell needed for full development, including
extra-embryonic tissues such as the placenta and the
umbilical cord). After about two to five days the
blastocyst stage is reached. Within this ball of
50-100 cells lies the inner cell mass, which will
develop into the embryo proper. The inner cell mass
comprises about a quarter of all cells at this stage
of development and a unique class of stem cells; the
embryonic stem cells. Embryonic stem cells have the
innate capacity or potential to differentiate into
each of the 200 or so cell types of the body and are
described as pluripotent. The capacity of hES cells to
contribute to all tissue types in development has not
yet been fully established, but they can be grown over
long periods of time in culture and expanded in number
without changing their cellular genotypes or
phenotypes, and maintain their pluripotent state under
these conditions. [0005] Beyond the blastocyst stage,
stem cells comprise a decreasing proportion of cells
in the embryo, fetus and adult body. Many if not most
tissues in the fetus and adult contain stem cells,
which, in their normal location, have the potential to
differentiate into a limited number of specific cell
types in order to regenerate the tissue in which they
normally reside. These stem cells (somatic stem cells)
are multipotent and may have a more restricted
potential than embryonic stem cells in that they
normally give rise tosome but not all of the cell
types of the human body. The main sources of somatic
stem cells are the fetus and adult bone marrow and
cord blood. [0006] Embryonic stem cells serve as an
excellent in vitro system for studying cellular
differentiation events, drug screening, and as a
primary source of specialized differentiated cells for
future regenerative therapeutic applications. [0007]
The embryonic stem cells, being pluripotent, have the
developmental potential to give rise to any
differentiated cell type. Thus, a disease that results
from the failure or deregulation, either genetic or
acquired, of specific cell types is potentially
treatable by transplantation of hES cells or their
derivatives by replacement of the defective cells and
regeneration of the affected organ or tissue and also
by stimulating the dormant and the dying tissue.
[0008] The transplantation of hES cells or their
derivatives into the human body has been suggested to
have the potential as a means for addressing unmet
medical needs. [0009] It has widely been considered
that the transplantation of hES cells will
revolutionize the treatment of a wide variety of
diseases, conditions and disorders but, to date,
studies have been restricted to preclinical studies in
mice and primates. It is questionable whether the
results observed in animal models are truly
representative of the events that would occur upon
transplantation of such cells into the human.
Furthermore, without clinical usage of the concept,
the pharmaceutical compositions, protocols, routes of
administration and dosages for administration of the
stem cells remain undefined and untested. Furthermore,
although human stem cells derived from sources other
than an embryo or xenotransplantation of cells,
tissues and organs from other species have been used
in the clinic; these attempts have been largely
unsuccessful or present a variety of debilitating side
effects. [0010] The present invention provides for the
transplantation of a pharmaceutical composition
comprising hES cells and/or their derivatives into
humans suffering from a variety of presently incurable
or terminal conditions, diseases or disorders. [0011]
US Patent No. 5,453,457 discloses a composition
comprising nonmurine 



mammalian pluripotent cells derived from a primordial
germ cell andincluding basic fibroblast growth factor,
membrane associated steel factor, soluble steel factor
and leukaemia inhibitory factor. [0012] US Patent No.
6,800,480 claims a composition comprising
undifferentiated hES cells proliferating on an
extra-cellular matrix. [0013] US Patent Application
No. 2003/0017587 discloses in vitro expansion of
undifferentiated embryonic stem cells obtained from an
aborted fetus or fresh or frozen cleavage stage
blastocysts using a culture medium that does not
require feeder cells. Once isolated, the embryonic
stem cells are introduced into a cell culture medium
supplemented with growth factors, fetal bovine serum,
neuronal growth factor, leukaemia inhibitory factor,
fibroblast growth factor, membrane associated steel
factor, soluble steel factor or conditioned media
which are not desirable in view of potential side
effects upon transplantation into a patient. Also, the
said patent application is silent on the protocol to
be used for the treatment of genetic or clinical
disorders except that the patient requires one dose of
each type of cell. [0014] US Patent Application No.
2004/0071665 provides for a therapeutic method
employing mammalian stem cells for treatment of
cardiopathology. The example provides for embryonic
stem cells differentiated to form a cardiomyogenic
cluster, cultured on feeder cells and then injected at
three sites of the heart of a mouse having myocardial
infarction. [0015] US Patent Application No.
2004/0107453 discloses a method for obtaining,
maintaining and differentiating adult stem cells and
their use in therapeutic treatment. [0016] US Patent
Application No. 2005/0124003 discloses a method for
obtaining, maintaining and differentiating fetal stem
cells and their use in therapeutic treatment. [0017]
In particular, and of particular relevance to the
present invention, transplantation of embryonic stem
cells in mouse models of spinal cord injury (SCI) have
clearly demonstrated their future potential as a first
line of treatment of acute SCI (McDonald et al.,
(1999) Nature Med. 5:1410; Kerr et al., (2003) J.
Neurosci. 23:5131; Roy et al., (2004) Nature
Biotechnology, 22:297; Hori et al., (2003) Stem Cells,
21:405; Harper, (2004) Proc. Natl. Acad. Sci.
101:7123). Despite demonstrated efficacy in animal
models, skepticism regarding graft versus host
rejection problems, the potential needfor lifetime
administration of immunosuppressors and tumour and
teratoma formation have delayed authorizations to
reproduce preclinical safety and efficacy in
experimental human trials. A further problem facing
the design of clinical studies and of particular
relevance to the present invention is that, as yet,
there are no established protocols or schedules of
administration, there are no studies of what would be
a therapeutically effective dose, or active
pharmaceutical composition, or what cell types or cell
combinations should be used. [0018] It is therefore an
object of the present invention to develop
pharmaceutical compositions which comprise hES cells
and their derivatives which are free of animal
products, feeder cells, growth factors, leukaemia
inhibitory factor, supplementary mineral combinations,
amino acid supplements, vitamin supplements,
fibroblast growth factor, membrane associated steel
factor, soluble steel factor and conditioned media
suspended in a biocompatible solution, carrier or
matrix, thus suitable for human use. [0019] Yet
another object of the present invention is to develop
a protocol for the treatment of presently incurable or
terminal disorders. [0020] Still a further object of
the present invention is to develop a protocol for the
treatment of SCI (Spinal Cord Injury). [0021] The
compositions of the present invention are simple to
prepare, safe, cost effective, efficient, easily
transportable, scalable, have a good shelf life, and
are free from side effects such as antibody-antigen
reactions, aberrant innervations, tumorigenicity,
teratoma formation or graft host rejection. Also, the
present invention requires only one embryo and hence
the continuous supply of human embryos is not
required. Also, the protocol for treatment according
to the present invention does not require the use of
immunosuppressors, and is not dependent upon HLA
typing, is not dependent upon race, gender or age of
the treated subject for the effective treatment of the
diseases, conditions or disorders, is without
regression and is without the need for prior training
in the art of administration. Treatment of subjects
with the pharmaceutical compositions according to the
practice of the present invention is therefore
possible at any suitably equipped clinical facility
worldwide.[0022] In order to transplant human
embryonic stem cells into humans for therapeutic
purposes it is important that such cells are free from
contamination such as bacteria, viruses, prions or
viroids. The adoption of standard operational
laboratory practices such as good manufacturing and
good clinical practices reduce the risk of such
contaminations to an acceptable level. [0023] Risks to
the patient exist, however, through existing cell
culture methodologies. [0024] A major risk is that
components of the cell culture medium, retained in the
pharmaceutical product for administration to human
subjects are administered and therefore represent a
risk to the patient through as yet unanticipated side
effects that could not have been anticipated through
"safety" studies in animal testing. [0025] Elimination
of such risk is therefore desirable. [0026] The
characteristics of an embryonic stem cell culture
source for administration to human subjects has been
identified as having the following design: it is
capable of proliferation for an extended period of
time without differentiation, maintains a karyotype in
which all of the characteristics of the donor are
retained faithfully during culture, maintains the
potential to differentiate into derivatives of the
endoderm, mesoderm and ectoderm throughout the
culture, will not differentiate when cultured in the
absence of exogenous factors, will not give rise to
teratomas, will not be immunogenic, 



will not form aberrant connections and ectopic tissue,
will act on the damaged tissue and not divide
continuously in vivo but as they are programmed to do
in a natural life cycle. There should be no
contaminant present in the culture methodology and the
cell line disclosed in the invention. [0027] The major
thrust of research until now has been to develop
culture conditions that meet these requirements, but
to date, no such conditions have been forthcoming or
validated through clinical trials. In particular, the
research to date has been focused on elimination of
the requirement for mouse feeder cells as a matrix for
the growth and de-differentiation of a human embryonic
stem cell culture. The partial remedy of providing
unknown growth factors through the removal of feeder
cells and the supplementation of "conditioned media"
has also revealed an unacceptable risk in the ideal
culture medium. Human embryonic stem cells cultured in
the presence of feederconditioned media still retain
an inherent risk of contamination and therefore an
unacceptable risk during transplantation into humans.
[0028] An additional factor in the design of culture
conditions of human embryonic stem cells destined for
administration to humans is the question of residual
exogenous supplements in the media which may be
present in the pharmaceutical composition administered
but that are essential during the phase of cellular
expansion. [0029] These include basic fibroblast
growth factor, leukemia inhibitory factor, membrane
associated steel factor, soluble steel factor, serum,
albumins or albumin supplements, amino acid
supplements, vitamin supplements, transferrins or
transferrin supplements, antioxidants, insulin or
insulin substitutes, collagen precursors or collagen
precursor substitutes, trace elements, residues of
"conditioned media", animal products, feeder cells,
growth factors, supplementary mineral combinations,
amino acid supplements, and vitamin supplements.
[0030] Residues of such additional supplements are
viewed as unnecessary risks to the safety of patients
during the transplantation of human embryonic stem
cells into such subjects. In addition, the
supplementation of such factors into the culture
medium adds to the risk of contamination from the
environment and adds to the future cost of stem cell
therapy and therefore limits its applicability in a
wide range of medical diseases, conditions or
disorders. [0031] A number of approaches have been
adopted to reduce these risks including: US Patent and
Application Nos. 5,843,780; 5,690,926; 6,642,048;
6,800,480; 5,166,065; 6,200,806; 5,453,357; 6,090,622;
6,562,619; 6,921,632, 2006/0073587 and 2002/076747.
[0032] However, none of these approaches offer a
system for the production of a pharmaceutical product
containing human embryonic stem cells and their
derivatives which is free of potentially contaminating
factors that could affect the efficacy and safety of
human embryonic stem cells and their derivatives upon
administration to humans. [0033] It is therefore
another objective of the invention to develop a
simplified cell culture system for the expansion of
hES cells and their derivatives in asubstantially
undifferentiated state in order to produce a
pharmaceutical product that is ready to use in a wide
variety of medical disorders. [0034] More
particularly, it is an objective of the invention to
provide a culture technique which produces a stem cell
line free from animal products, feeder cells, growth
factors, leukaemia inhibitory factor, supplementary
mineral combinations, amino acid supplements, vitamin
supplements, fibroblast growth factor, membrane
associated steel factor, soluble steel factor and
conditioned media. SUMMARY OF THE INVENTION (0035] The
present invention provides pharmaceutical compositions
comprising hES cells and/or their derivatives, and for
the use of hES cells and their derivatives in treating
a wide variety of conditions, diseases and disorders
wherein the stem cells are introduced into the human
body by a variety of routes of administration, topical
applications or intralesional insertion. [0036] The
present invention further provides a method for
treating a subject suffering from a terminal or
presently incurable disease, disorder or condition
comprising a schedule of administration of a
therapeutically effective amount of hES cells or their
derivatives via intramuscular, intravenous, caudal,
intravitreous, intrastriatal, intraparenchymal,
intrathecal, epidural, retrobulbar, subcutaneous,
intracardiac, intracystic, intra-aiticular or
intrathecal injection, epidural catheter infusion, sub
arachnoid block catheter infusion, intravenous
infusion, via nebulizer, via spray, via intravaginal
routes, via local eye and ear drops, and a schedule
for administration of the hES cells and their
derivatives topically or intralesionally. [0037] It is
preferable to use hES cells or their derivatives which
are free of animal products, feeder cells, growth
factors, leukaemia inhibitory factor, supplementary
mineral combinations, vitamin supplements, amino acid
supplements, fibroblast growth factor, membrane
associated steel factor, soluble steel factor and
conditioned media, to avoid any chances of
contamination and possibilities of negative
side-effects. The hES cells and their derivatives can
be obtained through any known and approved cell
culture methodology, which is feeder cell free, and
free from contamination from anysource and safe for
human transplantation. hES derivatives include further
differentiated cells from the human body. [0038] The
present invention further provides pharmaceutical
compositions for the treatment of terminal or
presently incurable diseases, disorders, or conditions
comprising a therapeutically effective amount of hES
cells and/or their derivatives, wherein said hES cells
or their derivatives are free of animal products,
feeder cells, growth factors, leukaemia inhibitory
factor, supplementary mineral combinations, amino acid
supplements, vitamin supplements, fibroblast growth
factor, membrane associated steel factor, soluble
steel factor and conditioned media, suspended in a
pharmaceutically acceptable biocompatible solution or
any other carrier vehicle. 



[0039] The present invention also includes hES cells
and/or their derivatives free of animal products,
feeder cells, growth factors, leukaemia inhibitory
factor, supplementary mineral combinations, amino acid
supplements, vitamin supplements, fibroblast growth
factor, membrane associated steel factor, soluble
steel factor and conditioned media, entrapped in a
biocompatible material or matrix. The biocompatible
material or matrix may be selected from biopolymers,
including polypeptides or proteins, polysaccharides,
including fibronectin, various types of collagen,
laminin, keratin, fibrin, fibrinogen, hyaluronic acid,
heparin sulfate, chondroitin sulfate, agarose or
gelatin. [0040] The compositions of the present
invention may be in a ready-to-use drug form in which
the stem cells have adequate viability, i.e., they
have a viability high enough to be useful m one or
more methods of the present invention. In one
embodiment, the stem cells have a viability of greater
than about 40%, e.g., greater than about 50%, 60%,
70%, or 80%. The compositions may further include an
antimicrobial agent, antibacterial agent, hormonal
product or other pharmaceutical agent. [0041] In order
to prepare the compositions, about 750,000 to about
160 million hES cells and/or one or more of their
derivatives such as hematopoietic stem cell
progenitors, neuronal stem cell progenitors,
mesenchymal stem cell progenitors, insulin producing
stem cell progenitors, hepatocyte stem cell
progenitors, cardiac stem cell progenitors, epithelial
stem cell progenitors or mixtures thereof are
suspended in about 0.25 ml to about100 ml of a carrier
vehicle. In one embodiment, about 750,000 to about 80
million hES cells are suspended in about 0.25 ml to
about 10 ml of the carrier vehicle. Enrichment for
specific differentiated stem cell progenitor types in
a population is a priority, although a proportion of
undifferentiated stem cells will remain in the
composition. h one embodiment, the portion of
undifferentiated stem cells will be no more than about
80% of the total population of cells. In another
embodiment, the portion of undifferentiated stem cells
will be no more than about 40% of the total population
of cells. Terminal diseases and other disorders or
conditions that may be treated or ameliorated
according to the present invention include, without
limitation, cancer, liver and kidney disorders,
nervous system disorders, skin disorders, autoimmune
disorders, genetic disorders, eye disorders,
musculoskeletal disorders, fertility and reproductive
disorders and cardiovascular disorders and without
limitation include Acute Myeloid Leukaemia,
Adenocarcinoma, Arthritis, Astrocytoma, Auditory Nerve
Atrophy, Autism, Auto Immune Disorders, Alzheimer's
disease, Ankylosing Spondylitis, Becker's Muscular
Dystrophy, Brain Damage, Burns, Cerebrovascular
Insult, Cerebral Palsy, Coma, Corneal Ulcers, Corneal
Graft Rejection, Cortico-Basal Degeneration of the
Nervous System, Coronary Artery Disease, Diabetes,
Dementia, Downs Syndrome, Duchenne's Muscular
Dystrophy, End-Stage Renal Disease, Erb's Palsy,
Fascio Scapular Muscular Dystrophy, Fertility
Disorders, Friedereich's Ataxia, Heart Failure,
Hepatocellular Carcinoma, Hereditary Spino Motor
Neuron Disease, Huntington's Chorea, Krabbe's Disease,
Limb Girdle Dystrophy, Liver Cirrhosis, Macular
Degeneration, Mental Retardation, Multiple Sclerosis,
Motor Neuron Disease, Myocardial Infarction, Nephrotic
Syndrome, Niemann Pick Disease, Non-Healing Ulceration
of the Skin, Olivo- Ponto Cerebellar Atrophy, Optic
Nerve Atrophy, Parkinson's Disease, Post Electric
Shock Encephalopathy, Post-Rabies Vaccine
Encephalopathy, Pressure Sores, Progressive
Supranuclear Palsy, Psoriasis, Pthysis Bulbi,
Restrictive Cardiomyopathy, Retinitis Pigmentosa,
Right Bundle Branch Block, Sarcoidosis, Sinus
Bradycardia, Spinal Muscular Dystrophy, Spino
Cerebellar Ataxia, Steven Johnson's Syndrome, Systemic
Lupus Erythematosus, Thrombocytopenia, Thalassemia,
Ulcerative Colitis, Vegetative State, Cystic Fibrosis,
Interstitial Lung Disease, Azoospermia,Primary Ovarian
Failure, Aphthous Ulcers, Hormone Imbalance, Osteo-
Arthritis, Homer's Syndrome and Osteogenic Imperfecta,
along with Channelopathy and Hypogammaglobulinemia.
More specifically, the present invention provides a
method of treatment of SCI of a subject comprising: a)
administering about 750,000 to about 80 million hES
cells and/or their derivatives via sub-cutaneous
injection; b) repeating step (a) after a
pre-determined period and thereafter administering hES
cells and/or their derivatives via intramuscular
injection; c) administering a therapeutically
effective amount of hES cells and/or their
derivatives, wherein said cells comprise neuronal stem
cell progenitors and hematopoietic stem cell
progenitors, via intravenous injection or infusion; d)
administering a therapeutically effective amount of
hES cells and/or their derivatives, wherein said cells
comprise .neuronal stem cell progenitors, via epidural
injection and repeating said dose after a
pre-determined period depending upon the condition of
the subject as assessed by clinical and/or
neurological examination; e) administering a
therapeutically effective amount of hES cells and/or
their derivatives, wherein said cells comprise
neuronal stem cell progenitors, via caudal injection;
f ) administering a therapeutically effective amount
of hES cells and/or their derivatives, wherein said
cells comprise neuronal stem cell progenitors, via
intrathecal injection or sub arachnoid block catheter;
g) administering a therapeutically effective amount of
hES cells and/or their derivatives, wherein said cells
comprise neuronal stem cell progenitors, via epidural
injection or epidural catheter; 



h) administering a therapeutically effective amount of
hES cells and/or their derivatives via deep spinal
injection on either side of the spine; andi)
administering a therapeutically effective amount of
hES cells and/or their derivatives via intravenous
infusion; wherein steps (a) and (b) are carried out
first and the remaining steps may be carried out in
any order. In one embodiment, step (f) is repeated
followed by step (g), at least once, until the subject
exhibits clinical signs of recovery from said SCI.
[0044] The invention also provides for a method for
treating a subject with a disease, disorder or
condition comprising administering a therapeutically
effective amount of hES cells and/or their derivatives
cultured in media free of animal products, feeder
cells, conditioned media, growth factors, leukaemia
inhibiting factor, fibroblast growth factor, membrane
associated steel factor or soluble steel factor, via
intramuscular injection or intravenous injection or
epidural injection or epidural catheter or retrobulbar
injection or subcutaneous injection or intracardiac
injection or intracystic injection or intrathecal
injection or by topical application or intralesional
application. hi one embodiment, the disease, disorder
or condition is a terminal or currently incurable
disease, disorder or condition. [0045] The invention
also provides for a method for treatment of
developmental, degenerative familial and traumatic
nervous system disorders and cerebrovascular attack
comprising administration of about 750,000 to about
160 million hES cells and/or their derivatives,
wherein said cells comprise neuronal stem cell
progenitors and hematopoietic stem cell progenitors
alone or in combination, via intravenous injection,
subcutaneous injection, intramuscular injection,
intrathecal injection, epidural catheter infusion and
sub arachnoid block catheter infusion. [0046] The
invention also provides for a method for treatment of
skin disorders comprising administration of about
750,000 to about 160 million hES cells and/or their
derivatives, wherein said cells comprise hematopoietic
stem cell progenitors, via subcutaneous or intravenous
injection. [0047] The invention also provides for a
method of treatment of bed sores comprising
administration of about 750,000 to about 160 million
hES cells and/or their derivatives via local or
topical application and via intramuscular
injection.[0048] The invention also provides for a
method for treatment of auto immune disorders
comprising administration of about 750,000 to about
160 million hES cells and/or their derivatives,
wherein said cells comprise hematopoietic stem cell
progenitors, via intramuscular injection, or
intravenous injection, or subcutaneous injection, or
intra-articular injection or intravenous infusion or
combinations thereof. [0049] The invention also
provides for a method for treatment of genetic
disorders comprising administration of about 750,000
to about 160 million hES cells and/or their
derivatives, wherein said cells comprise neuronal stem
cell progenitors and hematopoietic stem cell
progenitors alone or in combination, via intravenous
injection, subcutaneous injection, intramuscular
injection, intrathecal injection, epidural catheter
infusion or sub arachnoid block catheter infusion or
combinations thereof. [0050] The invention also
provides for a method for treatment of gangrene
comprising administration of about 750,000 to about
160 million hES cells and/or their derivatives via
intravenous injection, intramuscular injection, or
local application at the junction of viable and dead
tissue or combinations thereof. [0051] The invention
also provides for a method for treatment of conditions
associated with ageing comprising administration of
about 750,000 to about 160 million hES cells and/or
their derivatives via intravenous injection,
subcutaneous injection, intramuscular injection, or
local application in suspension or mixed in a
biocompatible carrier such as gel, ointment, matrix,
paste or aerosol spray. [0052] The invention also
provides for a method for treatment of Diabetes
Mellitus comprising administration of about 750,000 to
about 160 million hES cells and/or their derivatives,
wherein said cells comprise insulin producing
progenitor cells, via intravenous or intramuscular
injection or combinations thereof. [0053] The
invention also provides for a method for treating
Cardiovascular Disorders comprising administration of
about 750,000 to about 160 million hES cells and/or
their derivatives, wherein said cells comprise
hematopoietic stem cell progenitors, via intravenous
injection, subcutaneous injection,intramuscular
injection, intracardiac injection, angiography or
direct injection during surgery. [0054] The invention
also provides for a method for treatment of Liver and
Kidney Disorders comprising administration of about
750,000 to about 160 million hES cells and/or their
derivatives, wherein said cells comprise hematopoietic
stem cell progenitors, albumin producing stem cell
progenitors and bilirubin producing stem cell
progenitors, via intravenous injection, subcutaneous
injection, intramuscular injection, intravenous
infusion, or local injection. [0055] The invention
also provides for a method for the treatment of
Fertility and Reproductive Disorders comprising
administration of about 750,000 to about 160 million
hES cells and/or their derivatives, wherein said cells
comprise hematopoietic stem cell progenitors, via
local intramuscular injection, intratesticular
injection or through subcutaneous skin injection near
the epididymis. [0056] The invention also provides for
a method for the treatment of Musculoskeletal
Disorders comprising administration of about 750,000
to about 160 million hES cells and/or their
derivatives, wherein said cells comprise neuronal stem
cell progenitors and hematopoietic stem cell
progenitors alone or in combination, via intravenous
injection, subcutaneous 



injection, intramuscular injection or intravenous
catheter infusion. [0057] The invention also provides
for a method for the treatment of Eye Disorders
comprising administration of about 750,000 to about
160 million hES cells and/or their derivatives,
wherein said cells comprise neuronal stem cell
progenitors, hematopoietic stem cell progenitors and
mesenchymal stem cell progenitors alone or in
combination, via local intravenous injection,
subcutaneous injection, intramuscular injection,
retrobulbar injection, intravitreous injection or
topical application. In one embodiment, about 750,000
to about 160 million hES cells and/or their
derivatives comprising neuronal stem cell progenitors
are administered via retrobulbar injection. In another
embodiment, about 750,000 to about 160 million hES
cells and/or their derivatives comprising neuronal
stem cell progenitors are administered via
intravitreous injection. In another embodiment, about
750,000 to about 160 million hES cells and/or their
derivatives comprising mesenchymal stemcell
progenitors are applied to contact lenses for
placement on the eye for the treatment of corneal
abrasion (e.g., the contact lens is cultured with the
hES cells and/or their derivatives to coat the contact
lens with cells and the lens is then placed on the eye
for about 24 hours). [0058] The invention also
provides a method for treatment of Lung Disorders
comprising the administration of 750,000 to 160
million hES cells and/or their derivatives wherein
said cells comprise hematopoietic stem cell
progenitors alone or in combination with neuronal stem
cell progenitors via intramuscular injection,
intravenous injection, spray, or nebulizer h one
embodiment 750,000 to 160 million hematopoietic stem
cell progenitors are administered via nebulizer in
which 2 ml of normal saline is added. In another
embodiment 750,000 to 160 million hematopoietic stem
cell progenitors are administered via spray (puff).
[0059] The invention also provides a method for the
treatment of Hormone Disorders comprising the
administration of 750,000 to 160 million hES cells
and/or their derivatives wherein said cells comprise
hematopoietic and neuronal stem cells via
intramuscular and intravenous routes. [0060] The
invention also provides a method for the treatment of
Aphthous Ulcers and other ulcers comprising the
administration of 750,000 to 160 million hES cells
and/or their derivatives wherein said cells comprise
hematopoietic and neuronal stem cells in combination
or alone via intramuscular and intravenous routes.
[0061] The invention also provides a method for the
treatment of Osteo arthritis of the knee and hip joint
comprising the administration of 750,000 to 160
million hES cells and/or their derivatives via
intramuscular, intravenous or intra-articular
injection. In one embodiment 750,000 to 160 million
hematopoietic stem cell progenitors are administered
intra-articularly. [0062] The present invention
provides a cell culture methodology that is applicable
to the culture of hES cells and their derivatives that
can b e used for transplantation in humans without any
side effects such as teratoma formation, tumor
formation, antigenicity problems or graft-versus-host
rejection. [0063] The design of the culture
methodology is specifically for the production of hES
cells and their derivatives of sufficient viability
and ofappropriate characteristics for therapeutically
optimal activity after transplantation in humans.
[0064] In a preferred embodiment, the cell culture
methodology is used for the growth, expansion,
differentiation and storage of hES cells. In addition,
the invention relates to ready to inject compositions
comprising hES cells and/or their derivatives that are
stored in conditions of storage that are suitable for
direct transplantation on thawing. [0065] In contrast
to existing cell culture methodologies for the
maintenance of hES cells in a substantially
undifferentiated state, the culture medium does not
contain supplements such as basic fibroblast growth
factor, leukemia inhibitory factor, membrane
associated steel factor, soluble steel factor, serum,
albumins or albumin supplements, amino acid
supplements, vitamin supplements, transferrins or
transferrin supplements, antioxidants, insulin or
insulin substitutes, collagen precursors or collagen
precursor substitutes, trace elements, residues of
"conditioned media", animal products, feeder cells,
growth factors, supplementary mineral combinations,
amino acid supplements, and vitamin supplements.
[0066] In further contrast to other cell culture
methodologies for the expansion of hES cells, the
practice of the present invention does not lead to the
formation of embryoid bodies, thereby avoiding the
need for surgical dissection. It is worth noting at
this point that the product of the invention being a
totally human product, xenotransplantation (e.g.,
animal testing) may not be necessary. The instance of
the first in vitro fertilization (IVF) gestation is a
corollary example. [0067] Unlike other cell culture
methodologies, the cell culture techniques of the
present invention allow for nearly unlimited expansion
of hES cells without significant differentiation. A
major advantage of the present invention is that a
single embryo is sufficient to provide therapeutically
effective amounts of hES cells and/or their
derivatives to treat multitudes of patients. Thus,
there is no need for repeated procurement of human
embryos, and many of the ethical questions associated
with the use of human embryos may be avoided. [0068] A
further advantage of the methods of the present
invention is that the hES cells and their derivatives
are universally acceptable products inimmunological
terms, so no cross-matching of patients and cells is
required and no immunosuppression is needed. [0069]
One aspect of the invention relates to methods for
isolating hES cells, comprising: (a) collecting a 2 to
7 day old embryo in minimal essential medium, 1 (b)
isolating hES cells from the embryo by mechanical
means. [0070] One aspect of the invention relates to a
method of expanding human embryonic stem cells free of
animal products, feeder cells, growth factors, 



leukaemia inhibitory factor, supplementary mineral
combinations, amino acid supplements, vitamin
supplements, fibroblast growth factor, membrane
associated steel factor, soluble steel factor and
conditioned media, comprising the steps of: (a)
introducing human embryonic stem cells in a cell
medium consisting of minimal essential medium, a
progestin and a b-human chorionic gonadotropin (bhCG)
agonist; and (b) incubating the stem cells at a
temperature of about 34C to about 38C in an
environment of about 3.5% to about 6% carbon dioxide
for about 12 hours to about 48 hours. [0071] Another
aspect of the invention relates to methods of growing
hES cells such that they are at a stage prior to the
partially differentiated stage and are free of animal
products, feeder cells, growth factors, leukaemia
inhibitory factor, supplementary mineral combinations,
amino acid supplements, vitamin supplements,
fibroblast growth factor, membrane associated steel
factor, soluble steel factor and conditioned media,
comprising the steps of: (a) introducing hES cells in
a cell culture medium consisting of minimal essential
medium; and (b) incubating the stem cells at a
temperature of about 34C to about 38C in an
environment of about 3.5% to about 6% carbon dioxide
for about 12 hours to about 48 hours. [0072] Another
aspect of the invention relates to a process of
preparing a ready to use human embryonic stem cell
preparation for human transplantation comprising: (a)
obtaining human embryonic stem cells free of animal
products, feeder cells, growth factors, leukaemia
inhibitory factor, supplementary mineralcombinations,
amino acid supplements, vitamin supplements,
fibroblast growth factor, membrane associated steel
factor, soluble steel factor and conditioned media,
(b) centrifuging said stem cells to obtain a pellet,
and (c) suspending the pellet in a biocompatible
solution. [0073] Another aspect of the invention
relates to a method of storing a human embryonic stem
cell in a viable condition comprising (a) taking stem
cells prepared by the methods of the present
invention, (b) adding a cryopreservation agent, and
(c) freezing the cells at -4 to -800C. [0074] The
purpose of growing hES cells according to the practice
of the present invention in the absence of such
supplements is to reduce the risk of introducing
bacterial, fungal, viral or other contaminations into
the culture. This reduces the risk of infection and
variability in the characteristics of the cells.
[0075] A further purpose of the present invention is
to provide simple, cost effective, scaleable methods
for the production and expansion of hES cells and
their- derivatives in a form that is free from any
contaminating residues and is safe for use in humans.
[0076] The purpose of this invention is therefore to
provide pharmaceutical products in which the risk of
administration of all co-contamination is reduced, and
in which residual contamination of supplementary
factors is eliminated. [0077] A further purpose of the
present invention is to provide a cell culture
methodology that reduces the risk of chromosomal
aberrations or genetic instability. [0078] A further
purpose of the present invention is to provide a cell
culture methodology that reduces the risk of teratoma
formation in patients in which said culture is
transplanted. [0079] A further purpose of the present
invention is to provide a cell culture methodology
that reduces the risk of tumour formation in patients
in which said culture is transplanted.[0080] A further
purpose of the present invention is to provide a cell
culture methodology that reduces the risk of
antigenicity problems or graft versus host rejection
problems in patients in which said culture is
transplanted. [0081] The present invention
specifically provides compositions comprising hES
cells and their derivatives and a biocompatible medium
that are in a form that is in compliance with
international regulatory standards of safety and
quality, and therefore in a form that is ready for
injection into human patients for therapeutic
purposes. [0082] The present invention also provides a
product of manufacture comprising a suspension of hES
cells and/or their derivatives suspended in a
biocompatible solution and contained in a container
for storage, transport or transplantation directly
into a human. [0083] The present invention also
provides a method for the expansion of hES cells and
their derivatives. [0084] The present invention also
provides a method for the expansion of hES cells and
their derivatives and inhibition of their
differentiation. [0085] The present invention also
provides a method for the growth of hES cells and
their derivatives that renders them therapeutically
effective upon transplantation into a human that is
suffering from a disease, condition or disorder.
DETAILED DESCRIPTION OF THE INVENTION Definitions
[0086] In the description and examples that follow, a
number of terms are used herein. In order to provide a
clear and consistent understanding of the
specification and claims, including the scope to be
given such terms, the following definitions are
provided. [0087] It may be noted that the terms used
to generally describe the present invention are used
in a manner in keeping with their common meaning as
understood by one of ordinary skill in the art. [0088]
"Embryonic stem cell" refers to pluripotent cells of
humans (i.e., hES 



cells) hi one embodiment, the hES cells are isolated
from a pre-blastocyst stage embryo. In another
embodiment, the hES cells are prepared
bydedifferentiatio of at least partially
differentiated cells (e.g., multipotent cells) and are
totipotent in practice. Methods of preparing hES cells
are well known and taught, for example, in U.S. Patent
Nos. 5,843,780, 6,200,806, 7,029,913, 5,453,357,
5,690,926, 6,642,048, 6,800,480, 5,166,065, 6,090,622,
6,562,619, 6,921,632, and 5,914,268, U.S. Published
Application No. 2005/0176707 and International
Application No. WO2001 085917. [0089] "Fetal stem
cells" refers to the stem cells derived from the fetal
tissue, i.e., tissues of a developing human after
implantation of the embryo in the uterus. [0090]
"Multipotent" refers to stem cells that can produce
only cells of a closely related family of cells.
[0091] "Pluripotent" refers to stem cells that are the
descendants of totipotent cells and can grow into any
cell type except for totipotent stem cells. [0092]
"Totipotent" refers to stem cells that are produced
from the fusion of an egg and sperm cell. Cells
produced by the first few divisions of the fertilized
egg cell are also totipotent. These cells can grow
into any type of cell without exception. [0093]
"Therapeutically effective amount" is used in the
specification to describe concentrations or amounts of
components such as embryonic stem cells,
neuroprogenitor cells, neuronal cells, hematopoietic
stem cell progenitors, cardiac stem cell progenitors,
or any other derivative of stem cells, or other agents
and mixtures thereof which are effective for producing
an intended result within the context of practicing
one or more aspects of the present invention. [0094]
The terms "transplanting" and "transplantation" are
used throughout the specification synonymously to
describe the process by which embryonic stem cells
and/or their derivatives according to the present
invention are delivered to the site within the human
body where the cells are intended to exhibit a
favorable effect in connection with the treatment or
amelioration of a disease, disorder or condition
described herein including, without limitation, for
repairing damage to a subject's central nervous
system, treating a neurodegenerative disease or
treating the effects of nerve damage caused by stroke,
cardiovascular disease, a heart attack or physical
injury or trauma or genetic damage or environmental
insult to the brain and/or spinal cord or otherorgans,
caused by, for example, an accident or other activity,
liver damage, autoimmune disorder, sexual or
reproductive dysfunction, degeneration of various
parts of the eye, kidney damage, etc. [0095]
"Biocompatible solution" is used in the specification
to refer to solutions in which the hES cells and/or
their derivatives are suspended for use in the
protocol for transplantation or for any other
subsequent uses. Such biocompatible solutions include
saline and may further comprise other ingredients such
as preservatives, antimicrobials, and the like and
other pharmaceutical agents. [0096] "Biocompatible
carrier" is used in the specification to refer to
solid carriers, solutions and mixtures in which the
hES cells and/or their derivatives are suspended for
use in the protocol for topical treatment,
transplantation or for any other subsequent uses. Such
biocompatible carriers include gels, ointments,
pastes, and aerosol sprays. [0097] "Biocompatible
container" is used in the specification to refer to
containers {e.g., cell culture or storage containers)
in which the hES cells and/or their derivatives are
placed and which do not prevent the cells from being
used in transplantation, i.e., do not contaminate the
cells with compounds which cannot be administered to
subjects. Examples of biocompatible container
materials include without limitation glass, stainless
steel, and polystyrene. [0098] A "progestin" is any
natural or synthetic hormone having progesterone-like
activity, i.e., having at least 25% of the activity of
progesterone in one of any known assay for biological
activity. Examples include without limitation
progesterone, dydrogesterone, medroxyprogesterone,
norethisterone, levonorgestrel, norgesterel,
gestodene, and drospirenone. Examples of other
progestins are disclosed in U.S. Patent Nos.
7,091,234, 7,084,151, 7,081,457, 7,071,205, 6,562,857,
6,319,911, 6,245,757, 6,043,235, and 6,028,064. |0099]
"b-human chorionic gonadotrophin (bhCG) agonists" are
defined as any naturally occurring or synthetic bhCG
or fragment or derivative thereof having at least 25%
of the activity of natural bhCG in one of any known
assay for biological activity. Examples of bhCG
agonists include without limitationbhCG and those
disclosed in U.S. Patent Nos. 6,635,445, 6,585,982,
6,583,109, 6,469,139, and 5,997,871. [0100] "Minimal
essential medium" is used in the specification to
refer to a cell culture medium comprising amino acids,
salts, glucose and vitamins. Examples include RPMI,
DMEM, EMEM, and GMEM. [0101] "Nebulization" means the
administration of a drug or substance into the lungs
via the nebulizer. [0102] Intra-articular means
administration into the intra-articular space. [0103]
Retrobulbar means administration into the retrobulbar
space. [0104] Intravenous infusion means
administration into the vein by using an iv fluid
comprising the product or drug. [0105] "Epidural"
injection or catheter infusion means administration
into the region outside the dura mater of the
meninges. [0106] "Intrathecal" injection or catheter
infusion means administration into the innermost layer
of the meninges, that is, the arachnoid matter into
the cerebro spinal fluid, which is in continuum with
the brain. [0107] "Caudal" injection means
administration through the sacral membrane, which is
approximately three centimeters above the tip of the
coccyx which is in continuum with the epidural space.
[0108] "Deep Spinal Injection" means injection into
the erector spinal muscles 



on either side of the spine. [0109] "Intramuscular"
injection means administration in between the muscle
sheets. [0110] "Intravenous" injection means
administration inside a vein. [0111] "Acute SCI" means
up to three months after the date of the SCL [0112]
"Sub Acute SCI" means from three months after the date
of SCI to up to nine months after the date of the
injury. [0113] "Chronic SCI" more than nine months
after the date of the SCI. [0114] "Derivatives" of hES
cells include multipotent stem cells, pluripotent stem
cells, adult stem cells and tissue specific stem cells
and do not include fully differentiated cells.
Examples of tissue specific stem cells may be found in
the following table.Tetrahydroisoquinoline derivatives
to enhance memory function The present invention
provides methods for enhancing short-, middle- and/or
longterm memory function and performance, either
preventively or curatively, to enhance basal levels,
prevent deficits or to restore capabilities in
learning and memory deficits. The present invention
provides also methods for enhancing short-, middle-
and long-term memory function and performance, either
preventively or curatively, to enhance basal learning
& memory function, to slow down and prevent deficits
or to restore capabilities in learning and memory
deficits. Specifically, the present invention provides
known tetrahydroisoquinoline derivatives of the
general formula I for enhancing short-, middle- and/or
long-term memory function and performance, either
preventively or curatively to enhance basal levels,
prevent deficits or to restore capabilities in
learning and memory deficits. Additionally, the
present invention provides known
tetrahydroisoquinoline derivatives of the general
formula I for enhancing short-, middle- and/or
long-term memory function and performance, either
preventively or curatively, to enhance basal learning
& memory function, to slow down and prevent deficits
or to restore capabilities in learning and memory
deficits. Orexin receptor antagonists (collectively
referred to herein as "OXRA compounds") are a novel
type of nervous system or psychotropic drugs that
decrease alertness and promote sleep. Their mode of
action in animals and humans involves blockade of
orexin receptors in the brain and modulation of sleep
and arousal systems. OXRAs are currently developed for
use in the treatment of sleep disorders and insomnias.
Human memory is a set of complex and interrelated
forms of reminiscences most commonly divided into
declarative forms, with further subdivisions into
episodic and semantic memory; and non-declarative
forms, subdivided into an array of different types
including procedural skill memory. Declarative recall
is, e.g., for facts and events accessible to conscious
recollection, and non-declarative recall is, e.g.
procedural memory of skills and operations. A newly
acquired experience initially is susceptible to
various forms of disruption. With time, however, the
new experience becomes resistant to disruption. This
observation has been interpreted to indicate that a
labile, working, shortterm memory is consolidated into
a more stable, long-term memory. Following the initial
encoding of a memory, several ensuing stages are
proposed: consolidation, integration ofthe memory
representation, translocation of the representation,
or erasure of the memory. Following later recall, the
memory representation is believed to become unstable
once again, requiring periods of reconsolidation.
Behavioural research has found that the human mind
consolidates memory at certain key time intervals. The
initial phase of memory consolidation occurs in the
first few minutes after we are exposed to a new idea
or learning experience. The next phase occurs over a
longer period of time, such as during sleep. If a
learning experience has ongoing meaning to us, the
next week or so serves as a further period of memory
consolidation. In effect, in this phase, the memory
moves from short-term to long-term storage, or the
memory moves from short-term to middle-term and from
middle-term to long-term storage. Memory
consolidation, or long-term memory is believed to be
fundamentally affected in a variety of neurological
and mental disorders, such as e.g. mental retardation,
Alzheimer's disease or depression. Indeed, loss or
impairment of long-term memory is a significant
feature of such diseases, and no effective therapy to
prevent long-term memory loss has emerged yet.
Short-term, or "working" memory is generally not
significantly impaired in such patients. It is
speculated in the prior art, that orexin receptor
antagonists may improve the memory capacity
(Presentation by Actelion January 11, 2006, as well as
articles published in February 2006). At that time no
information was given on the structural class of
compounds that may demonstrate activity to improve
memory capacity, nor on what stage and type of memory
process could be involved. The present invention
relates to the discovery that the orexin receptor
antagonist of the general formula I may affect
beneficially all or any of these forms and stages of
memory. These compounds are of potential use to
enhance and/or restore short-, middleand/ or long-term
memory function and performance. In particular, these
compounds are of potential use to enhance and/or
restore long-term memory function and performance,
e.g., to improve long-term memory. It is an object of
the present invention to provide methods and
composition for enhancing long-term memory function
and performance, either preventively or curatively to
enhance basal levels, prevent deficits or to restore
capabilities in learning and memory deficits. It is
another object of the present invention to provide
methods and composition for enhancing long-term memory
function and performance, either preventively
orcuratively, to enhance basal learning & memory
function, to slow down and prevent deficits or to
restore capabilities in learning and memory deficits.
The present invention relates to a method for
enhancing general memory, comprising administering a
formulation of an orexin receptor antagonist of the
general formula (I), or a pharmaceutically acceptable
derivative, salt, solvate, prodrug or metabolic
derivative thereof, in an amount sufficient to enhance
memory. The present invention relates to the discovery
that the orexin receptor antagonist of the general
formula (I) may affect all or any of these forms and
stages of memory. In particular, these compounds are
of potential use to enhance and/or restore long-term
memory function and performance, e.g., to improve
long-term memory. The synthesis of the
tetrahydroisoquinoline derivatives of the general
formula (I) is described in WO 01/68609, WO
2004/085403 and WO 2005/1 18548. 



The present invention relates to the use of compounds
of general formula (I) for the preparation of a
medicament to enhance, maintain and/or restore all
stages and/or types of short-, middle- and/or
long-term memory, wherein R1, R2, R3, R4 independently
represent cyano, halogen, hydrogen, hydroxy,
(Ci_4)alkyl, (C2-4)alkenyl, (d_ 4)alkoxy,
(C2-4)alkenyloxy, trifluoromethyl, trifluoromethoxy,
(C3_6)cycloalkyloxy, aryloxy, aryl-(Ci_4)alkoxy,
heteroaryloxy, heteroaryl-(Ci_4)alkoxy, R8CO-,
NR9R10CO-, NR9R10COO-, R9R10N-, R8OOC-, R8SO2NH- or R1
1CO-NH- or R1 and R2 together or R2 and R3 together or
R3 and R4 together may form with the phenyl ring, to
which they are attached, a five, six or seven-membered
ring containing one or two oxygen atoms; R5 represents
hydrogen, aryl, aryl-(Ci_4)alkyl, aryl-(C2_4)alkenyl,
aryl-oxy-(Ci_4)alkyl, heteroaryl-(Ci_4)alkyl or
heteroaryl-oxy-(Ci_4)alkyl; R6 represents hydrogen,
aryl or heteroaryl;R7 represents hydrogen,
(Ci_4)alkyl, (C2-4)alkenyl, (C3_6)cycloalkyl,
(C3_6)cycloalkyl-(Ci_4)alkyl, aryl, aryl-(Ci_4)alkyl,
or heteroaryl-(Ci_4)alkyl; or R7 represents an
indanyl-, a 1,2,3,4-tetrahydro-naphthalenyl, or a
6,7,8,9-tetrahydro-5Hbenzocycloheptenyl- group which
groups might be unsubstituted, or substituted in the
saturated ring with (Ci_4)alkyl, hydroxy, or phenyl,
or substituted in the aromatic ring with one, two or
three substituents independently selected from (d_
4)alkyl, (d_ 4)alkoxy or halogen; R8 represents
(Ci_4)alkyl, aryl, aryl-(Ci_4)alkyl, heteroaryl or
heteroaryl-(Ci_4)alkyl; R9 and R10 independently
represent hydrogen, (Ci_4)alkyl, (C3_6)cycloalkyl,
aryl, aryl-(Ci_4)alkyl, heteroaryl or
heteroaryl-(Ci_4)alkyl or R9 and R10 together with the
nitrogen atom, to which they are attached, may form a
five or six-membered saturated ring such as a
pyrrolidine or a piperidine ring; R1 1 represents
(C1-4)alkyl, aryl, (C3-6)cycloalkyl, heteroaryl,
R9R10N- or R8O-. A further embodiment of the invention
is the use of compounds of the general formula (I) as
defined above, wherein R1 and R4 represent hydrogen;
R2 and R3 independently represent hydrogen, hydroxy,
(Ci_4)alkyl, (Ci_4)alkoxy, trifluoromethoxy,
(C3_6)cycloalkyloxy, aryl-(Ci_4)alkoxy, heteroaryloxy
or NR9R10COO-; R5 represents aryl-(Ci_4)alkyl or
heteroaryl-(Ci_4)alkyl; R6 represents hydrogen, aryl
or heteroaryl; R7 represents hydrogen, (Ci_4)alkyl,
(C2-4)alkenyl, (C3-6)cycloalkyl,
(C3_6)cycloalkyl-(Ci_4)alkyl, aryl-(d_ 4)alkyl or
heteroaryl-(d_ 4)alkyl; or R7 represents an indanyl-,
a 1,2,3,4-tetrahydro-naphthalenyl, or a
6,7,8,9-tetrahydro-5H-benzocycloheptenylgroup which
groups might be unsubstituted, or substituted in the
saturated ring with (Ci_4)alkyl, hydroxy, or phenyl,
or substituted in the aromatic ring with one, two or
three substituents independently selected from
(Ci_4)alkyl, (Ci_4)alkoxy or halogen; R9 and R10
independently represent hydrogen or (Ci_4)alkyl or R9
and R10 together with the nitrogen atom, to which they
are attached, may form a five or six-membered
saturated ring. A further embodiment of the invention
is the use of compounds of the general formula (I) as
defined above, wherein R1 and R4 represent hydrogen;
R2 and R3 independently represent hydrogen,
(Ci_4)alkoxy or (C3_6)cycloalkyloxy;R5 represents
aryl-(Ci_4)alkyl or heteroaryl-(Ci_4)alkyl; R6
represents aryl or heteroaryl; R7 represents hydrogen,
(Ci_4)alkyl, (C3-6)cycloalkyl or
(C3-6)cycloalkyl-(Ci_4)alkyl. A further embodiment of
the invention is the use of compounds of the general
formula (I) as defined above, wherein R1 and R4
represent hydrogen; R2 and R3 independently represent
(Ci_4)alkoxy; R5 represents aryl-(Ci_4)alkyl or
heteroaryl-(Ci_4)alkyl; R6 represents a phenyl group;
R7 represents hydrogen or (Ci_4)alkyl. A further
embodiment of the invention is the use of compounds of
the general formula (I) as defined above, wherein R1
and R4 represent hydrogen; R2 and R3 represent
methoxy; R5 represents a 2-phenyl-ethyl- or a
2-pyridyl-ethyl group which groups are substituted
with one or two substituents independently selected
from methyl, trifluoromethyl or halogen; R6 represents
a phenyl group; R7 represents hydrogen or (Ci_4)alkyl.
The above-mentioned compounds of general formula (I)
are also useful for the preparation of a medicament to
enhance and/or restore long-term memory function and
performance. In the present description the term
(Ci_4)alkyl, alone or in combination, means a
straight-chain or branched-chain alkyl group with 1 to
4 carbon atoms which might be unsubstituted or
substituted with cyano, a (Ci_4)alkoxycarbonyl group
or one, two or three fluorine atoms. Examples of
straight-chain and branched (Ci_4)alkyl groups are
methyl, ethyl, n-propyl, isopropyl, n-butyl, isobutyl,
sec-butyl, tert-butyl, cyanomethyl and 2- cyanoethyl.
Preferred (Ci_4)alkyl groups are methyl, n-butyl and
sec. -butyl. Especially preferred (Ci_4)alkyl group is
methyl. The term (C2_4)alkenyl, alone or in
combination, means a straight-chain or branchedchain
alkenyl group with 2 to 4 carbon atoms, preferably
allyl and vinyl.The term (Ci_4)alkoxy, alone or in
combination, means a group of the formula
(Ci_4)alkyl-O- in which the term (Ci_4)alkyl has the
previously given significance, such as methoxy,
ethoxy, n-propoxy, isopropoxy, n-butoxy, isobutoxy,
sec-butoxy and tert-butoxy. The (Ci_4)alkyl group
might be unsubstituted or substituted with a
(C3-6)cycloalkyl group, a (Ci_4)alkoxycarbonyl group
or one, two or three fluorine atoms. Examples of
substituted (Ci_4)alkoxy groups are
cyclopropylmethoxy, 2-fluoro-ethoxy,
2,2-difluoro-ethoxy and 3- fluoro-propoxy. Preferred
substituted or unsubstituted (Ci_4)alkoxy groups are
methoxy, ethoxy, n-propoxy, isopropoxy, tert.-butoxy,
cyclopropylmethoxy, 2-fluoro-ethoxy, 2,2-
difluoro-ethoxy and 3-fluoro-propoxy. Especially
preferred is methoxy. For the substituent R1, the term
"(Ci_4)alkoxy" means preferably methoxy and npropoxy.
For the substituent R2, the term "(Ci_4)alkoxy" means
preferably methoxy. For the substituent R3, the term
"(Ci_4)alkoxy" means preferably methoxy, ethoxy,
npropoxy, isopropoxy, tert.-butoxy,
cyclopropylmethoxy, 2-fluoro-ethoxy,
2,2-difluoroethoxy 



and 3-fluoro-propoxy. More preferred are methoxy,
ethoxy, isopropoxy and 2,2- difluoro-ethoxy. For the
substituent R4, the term "(Ci_4)alkoxy" means
preferably methoxy, ethoxy, npropoxy, isopropoxy,
2-fluoro-ethoxy and 2,2-difluoro-ethoxy. The term
(Ci_4)alkoxycarbonyl, alone or in combination, means a
group (Ci_4)alkoxy-(CO)-, wherein the term
(Ci_4)alkoxy has the previously given significance.
Examples are methoxycarbonyl or ethoxycarbonyl. The
term (C2_4)alkenyloxy, alone or in combination, means
a group of the formula (C2-4)alkenyl-O- in which the
term (C2-4)alkenyl has the previously given
significance, such as vinyloxy and allyloxy. The term
(C3_6)cycloalkyl, alone or in combination, means a
cycloalkyl ring with 3 to 6 carbon atoms. Examples of
(C3_6)cycloalkyl are cyclopropyl, cyclobutyl,
cyclopentyl and cyclohexyl, preferably cyclopropyl.
The (C3_6)cycloalkyl group might be unsubstituted or
substituted with one or two methyl groups. Examples
are methylcyclopropyl, dimethyl-cyclopropyl,
methyl-cyclobutyl, methyl-cyclopentyl,
methylcyclohexyl or dimethyl-cyclohexyl. The term
(C3_6)cycloalkyloxy, alone or in combination, means a
group of theformula (C3_6)cycloalkyl-O- in which the
term (C3_6)cycloalkyl has the previously given
significance, such as cyclopropyloxy, cyclobutyloxy,
cyclopentyloxy or cyclohexyloxy. Preferred are
cyclopropyloxy and cyclohexyloxy. The term
(C3_6)cycloalkyl-(Ci_4)alkyl, alone or in combination,
means a (Ci_4)alkyl group as previously defined in
which one hydrogen atom has been replaced by an
(C3_6)cycloalkyl group as previously defined. Examples
of (C3_6)cycloalkyl-(Ci_4)alkyl groups are
cyclopropyl-methyl and cyclohexyl-methyl. The term
(C3_6)cycloalkyl-(Ci_4)alkoxy, alone or in
combination, means a (Ci_4)alkoxy group as previously
defined in which one hydrogen atom has been replaced
by an (C3_6)cycloalkyl group as previously defined.
Examples of (C3_6)cycloalkyl-(Ci_4)alkoxy groups are
cyclopropyl-methoxy and cyclohexyl-methoxy. Preferred
is cyclopropylmethoxy. The term aryl, alone or in
combination, means a phenyl or naphthyl group which
optionally carries one, two or three substituents,
each independently selected from cyano, halogen,
hydroxy, (Ci_4)alkyl, (C2-4)alkenyl, (Ci_4)alkoxy,
(C2-4)alkenyloxy, (C3_6)cycloalkyl-(Ci_4)alkoxy,
heteroaryloxy, trifluoromethyl, difluoromethoxy,
trifluoromethoxy, amino, NR9R10COO- and R9R10N-.
Preferred substituents are halogen, (Ci_4)alkyl,
(Ci_4)alkoxy and trifluoromethyl. Additionally the
aryl ring, if equal to phenyl, may be part of a
benzo[l,3]dioxole group. Examples of aryl groups are
2-fluoro-phenyl, 3- fluoro-phenyl, 4-fluoro-phenyl,
2-chloro-phenyl, 3-chloro-phenyl, 4-chloro-phenyl, 2-
methyl-phenyl, 3-methyl-phenyl, 4-methyl-phenyl,
2-methoxy-phenyl, 3-methoxy -phenyl and
4-methoxy-phenyl. Preferred aryl group is phenyl. The
term aryloxy, alone or in combination, means a group
of the formula aryl-Oin which the term aryl has the
previously given meaning. Examples of aryloxy groups
are phenoxy, 3-trifluoromethyl-phenoxy and
4-trifluoromethyl-phenoxy. Preferred is phenoxy. The
term aryl-oxy-(Ci_4)alkyl, alone or in combination,
means a group of the formula (Ci_4)alkyl attached to
the oxygen atom of aryl-O-. The terms aryl and
(Ci_4)alkyl have the previously given meaning.
Examples of aryl-oxy-(Ci_4)alkyl groups are
phenoxymethyl, 3-trifluoromethyl-phenoxy-methyl and
4-trifluoromethyl-phenoxy-methyl. Preferred is
phenoxy-methyl. The term aryl-(Ci_4)alkyl, alone or in
combination, means an (Ci_4)alkyl group as previously
defined in which one hydrogen atom has been replaced
by an aryl group aspreviously defined. Examples of
aryl-(Ci_4)alkyl groups are benzyl, naphth-1-ylmethyl,
naphth-2-ylmethyl, 2-(naphth-l-yl)-ethyl and
2-phenyl-ethyl which groups might be unsubstituted or
substituted in the aryl group with one, two or three
substituents independently selected from methoxy,
difluoromethoxy, trifluoromethoxy, ethoxy, propoxy,
3-fluoro-propoxy, isopropoxy, iso-butoxy,
cyclopropylmethoxy, allyloxy, benzyloxy, methyl,
trifluoromethyl, ethyl, tert. -butyl, fluorine,
chlorine, bromine, dimethylamino and hydroxy. For the
substituent R5, the term "aryl-(Ci_4)alkyl" means
preferably 3,4-dimethoxybenzyl,
3-ethoxy-4-methoxy-benzyl,
4-cyclopropylmethoxy-3-methoxy-benzyl, 3-methoxy-
4-(2-methyl-propoxy)-benzyl,
3-fluoro-4-methoxy-benzyl, 3,4-dimethyl-benzyl,
3,4-diethylbenzyl, 3,4-dichloro-benzyl,
2-(2-fluoro-phenyl)-ethyl,
2-(2,3,4-trifluoro-phenyl)-ethyl, 2-
(2,3,5-trifluoro-phenyl)-ethyl,
2-(2,3,6-trifluoro-phenyl)-ethyl,
2-(3-chloro-2-fluoro-phenyl)- ethyl,
2-(3-methyl-phenyl)-ethyl, 2-(4-methyl-phenyl)-ethyl,
2-(3,4-dimethyl-phenyl)-ethyl,
2-(2-fluoro-3-methyl-phenyl)-ethyl,
2-(3-fluoro-4-methyl-phenyl)-ethyl, 2-(4-fluoro-3-
methyl-phenyl)-ethyl,
2-(3-chloro-4-methyl-phenyl)-ethyl,
2-(2-difluoromethoxy-phenyl)- ethyl,
2-(2-trifluoromethoxy-phenyl)-ethyl,
2-(3-trifluoromethoxy-phenyl)-ethyl, 2-(3-
trifluoromethyl-phenyl)-ethyl,
2-(4-trifluoromethyl-phenyl)-ethyl, 2-(2-fluoro-3 -
trifluoromethyl-phenyl)-ethyl,
2-(2-fluoro-4-trifluoromethyl-phenyl)-ethyl and
2-(3-fluoro- 4-trifluoromethyl-phenyl)-ethyl. More
preferred are 3,4-dimethoxy-benzyl,
3,4-dimethylbenzyl, 3,4-diethyl-benzyl,
2-(2,3,6-trifluoro-phenyl)-ethyl,
2-(4-methyl-phenyl)-ethyl, 2-(2- fluoro-3
-methyl-phenyl)-ethyl, 2-(3
-fluoro-4-methyl-phenyl)-ethyl,
2-(4-trifluoromethylphenyl)- ethyl,
2-(2-fluoro-4-trifluoromethyl-phenyl)-ethyl and
2-(3-fluoro-4- trifluoromethyl-phenyl)-ethyl.
Particularly preferred is
2-(4-trifluoromethyl-phenyl)-ethyl. For the
substituent R7, the term "aryl-(Ci_4)alkyl" means
preferably benzyl, naphth-1-ylmethyl, 2-methylbenzyl,
2-methoxybenzyl, 2-ethoxybenzyl and
benzo[l,3]dioxol-5-ylmethyl. More preferred are
benzyl, naphth-1-yl-methyl and
benzo[l,3]dioxol-5-yl-methyl. The term
aryl-(Ci_4)alkoxy, alone or in combination, means a
(Ci_4)alkoxy group as previously defined in which one
hydrogen atom has been replaced by an aryl group as
previously defined. Examples of aryl-(Ci_4)alkoxy
groups are benzyloxy, naphth-1-ylmethoxy and
naphth-2-yl-methoxy. Preferred is benzyloxy. The term
aryl-(C2_4)alkenyl, alone or in combination, means an
(C2-4)alkenyl group as previously defined in which one
hydrogen atom has been replaced by an aryl group as
previously defined. Examples of aryl-(C2-4)alkenyl
groups are 2-phenyl-ethenyl and 2-naphthyl-ethenyl
which groups might be unsubstituted or substituted in
the aryl group with one, two or three substituents
independently selected from (Ci_4)alkyl, (Ci_4)alkoxy,
trifluoromethyl and halogen. Preferred are
2-phenyl-ethenyl groups, which groups might be
unsubstituted or substituted in the aryl group with
one or two substituents independently selected from
methyl, methoxy, trifluoromethyl, fluorine and
chlorine. More preferred are 2-
(2,3-difluorophenyl)-ethenyl and
2-(2,5-difluorophenyl)-ethenyl. The term heteroaryl,
alone or in combination, means a 5- to 10-membered 



monocyclic or bicyclic aromatic ring containing 1, 2
or 3 heteroatoms selected from oxygen, nitrogen and
sulphur which may be the same or different. The
heteroaryl group might be unsubstituted or substituted
with up to three substituents independently selected
from cyano, halogen, hydroxy, (Ci_4)alkyl,
(C2-4)alkenyl, (Ci_4)alkoxy, (C2-4)alkenyloxy,
trifluoromethyl, trifluoromethoxy, or amino. Examples
of such heteroaryl groups are pyridyl, pyrimidinyl,
pyrazinyl, pyridazinyl, quinolinyl, isoquinolinyl,
thienyl, thiazolyl, isothiazolyl, furyl, imidazolyl,
pyrazolyl, pyrrolyl, indazolyl, indolyl, isoindolyl,
benzimidazolyl, isoxazolyl, oxazolyl, oxadiazolyl,
thiadiazolyl, quinoxalinyl, phthalazinyl, cinnolinyl,
isobenzofuranyl. A preferred heteroaryl group is
pyridyl, which might be unsubstituted or substituted
with methyl, ethyl or methoxy. The term heteroaryloxy,
alone or in combination, means a group of the formula
heteroaryl-O- in which the term heteroaryl has the
previously given meaning. Examples of heteroaryloxy
groups are pyridin-2-yloxy, pyrimidin-2-yloxy,
pyrazin-2-yloxy and thiazol-2-yloxy which groups might
be unsubstituted or substituted with one or two
substituents independently selected from (d_ 4)alkyl,
(d_ 4)alkoxy, trifluoromethyl and halogen. Preferred
are 5-chloro-pyridin-2-yloxy, pyrimidin-2-yloxy,
5-methyl-pyrimidin- 2-yloxy,
4,6-dimethyl-pyrimidin-2-yloxy, 5-methoxy
-pyrimidin-2-yloxy, 5-bromopyrimidin- 2-yloxy,
4-trifluoromethyl-pyrimidin-2-yloxy, pyrazin-2-yloxy
and thiazol-2- yloxy. The term
heteroaryl-oxy-(Ci_4)alkyl, alone or in combination,
means a group of the formula (Ci_4)alkyl attached to
the oxygen atom of heteroaryl-O-. The terms heteroaryl
and (Ci_4)alkyl have the previously given meaning.
Examples of heteroaryl-oxy-(Ci_ 4)alkyl groups are
(pyridin-2-yloxy)-methyl and (pyridin-3-yloxy)-methyl
which groups might be unsubstituted or substituted
with one or two substituents independently selected
from (Ci_4)alkyl, (Ci_4)alkoxy, trifluoromethyl and
halogen. Preferred is (6-
trifluoromethyl-pyridin-3-yloxy)-methyl.The term
heteroaryl-(Ci_4)alkyl, alone or in combination, means
an (Ci_4)alkyl group as previously defined in which
one hydrogen atom has been replaced by an heteroaryl
group as previously defined. Examples of
heteroaryl-(Ci_4)alkyl groups are pyridin-2-ylmethyl,
pyridin-3-ylmethyl, pyridin-4-ylmethyl,
furan-2-ylmethyl, benzimidazol-2-ylmethyl, 2-
(pyridin-2-yl)-ethyl, 2-(pyridin-3-yl)-ethyl and
2-(furan-3-yl)-ethyl which groups might be
unsubstituted or substituted with one or two
substituents independently selected from (Ci_4)alkyl,
(Ci_4)alkoxy, trifluoromethyl and halogen. For the
substituent R5, the term "heteroaryl-(Ci_4)alkyl"
means preferably 2-(pyridin- 3-yl)-ethyl substituted
with methyl, methoxy, chlorine and trifluoromethyl.
Particularly preferred is
2-(6-trifluoromethyl-pyridin-3-yl)-ethyl. For the
substituent R7, the term "heteroaryl-(Ci_4)alkyl"
means preferably pyridin-2- ylmethyl,
pyridin-3-ylmethyl, pyridin-4-ylmethyl,
furan-2-ylmethyl and benzimidazol-2- ylmethyl.
Particularly preferred is pyridin-2-ylmethyl. The term
heteroaryl-(Ci_4)alkoxy, alone or in combination,
means an (Ci_4)alkoxy group as previously defined in
which one hydrogen atom has been replaced by an
heteroaryl group as previously defined as for example
pyridyl-methoxy. The term halogen means fluorine,
chlorine, bromine or iodine and preferably fluorine
and chlorine. The term "indanyl" means an indanyl
group which might be unsubstituted, or substituted in
the saturated ring with (Ci_4)alkyl, hydroxy, or
phenyl, or substituted in the aromatic ring with one,
two or three substituents independently selected from
(Ci_4)alkyl, (Ci_4)alkoxy or halogen. Examples of
indanyl groups are indan-1-yl, indan-2-yl,
2-hydroxyindan- 1-yl, 2-methyl-indan-l-yl,
3-methyl-indan-l-yl, 3-phenyl-indan-l-yl,
4-methyl-indan- 1-yl, 4-methoxy-indan-l-yl,
5-methoxy-indan-l-yl, 5,6-dimethoxy-indan-l-yl,
5-fluoroindan- 1-yl, 5-bromo-indan-l-yl,
6-methyl-indan-l-yl and 6-methoxy-indan-l-yl.
Preferred are indan-1-yl, 4-methyl-indan-l-yl,
4-methoxy-indan-l-yl, 5-methoxy-indan-l-yl, 6-
methyl-indan-1-yl and 6-methoxy-indan-l-yl.
Particularly preferred is indan-1-yl. The term
"1,2,3,4-tetrahydro-naphthalenyl" means a
1,2,3,4-tetrahydro-naphthalenyl group which might be
unsubstituted, or substituted in the saturated ring
with (Ci_4)alkyl, hydroxy, or phenyl, or substituted
in the aromatic ring with one, two or three
substituents independently selected from (d_ 4)alkyl,
(d_ 4)alkoxy or halogen. Examples of 1,2,3,4-
tetrahydro-naphthalenyl groups are
1,2,3,4-tetrahydro-naphthalen-l-yl, 2-methyl- 1,2,3,4-
tetrahydro-naphthalen-1-yl,
4-methyl-l,2,3,4-tetrahydro-naphthalen-l-yl and
5,7-dimethyl1,2,3,4-tetrahydro-naphthalen-l-yl.
Preferred are 1,2,3,4-tetrahydro-naphthalen-l-yl and
2- methyl- 1,2,3 ,4-tetrahydro-naphthalen- 1-yl. The
term "6,7,8,9-tetrahydro-5H-benzocycloheptenyl" means
a 6,7,8,9-tetrahydro- 5H-benzocycloheptenyl group
which might be unsubstituted, or substituted in the
saturated ring with (Ci_4)alkyl, hydroxy, or phenyl,
or substituted in the aromatic ring with one, two or
three substituents independently selected from (d_
4)alkyl, (d_ 4)alkoxy or halogen. A preferred example
of a 6,7,8,9-tetrahydro-5H-benzocycloheptenyl group is
6,7,8,9- tetrahydro-5H-benzocyclohepten- 1-yl. The
term carboxy, alone or in combination, means a -COOH
group. The term "R8CO-" means for example CH3(CO)-.
The term "NR9R10CO-" means for example NH2CO-. The
term "NR9R10COO-" means for example NH2COO-,
NH(CH3)COO- and N(CHs)2COO-. The term "R9R10N-" means
for example NH2- . The term "R8OOC-" means for example
CH3OOC. The term "R8SO2NH-" means for example
CH3SO2NH-. The term "Rp -C0-NH-" means for example
CH3CONH-. The term "R8O-" means for example CH3O-. A
further embodiment of the invention relates to the use
of compounds of the general formula (I) as defined
above, wherein the compounds are selected from:
2-{6,7-Dimethoxy-
1-[2-(4-trifluoromethyl-phenyl)-ethyl]-3 ,4-dihydro-
1H-isoquinolin-2- yl}-N-methyl-2-phenyl-acetamide;
(R)-2- {(S)-6,7-Dimethoxy-
1-[2-(4-trifluoromethyl-phenyl)-ethyl]-3 ,4-dihydro-
1Hisoquinolin- 2-yl} -N-methyl-2-phenyl-acetamide; 2-[
1-(3 ,4-Dimethoxy-benzyl)-5 ,8-dimethoxy-3 ,4-dihydro-
lH-isoquinolin-2-yl]-JV-
(pyridin-2-yl-methyl)-acetamide; 2-[ 1-(3
,4-dimethoxy-benzyl)-8-(cyclopropyl-methoxy)-5-methoxy
-3 ,4-dihydro- IHisoquinolin-
2-yl]-L/-(pyridin-2-yl-methyl)-acetamide; 2-[ 1-(3
,4-dimethoxy-benzyl)-8-(2-fluoro-ethoxy)-5-methoxy-3
,4-dihydro- lH-isoquinolin- 



2-yl]-JV-(pyridin-2-yl-methyl)-acetamide; 2-[ 1-(3
,4-dimethoxy-benzyl)-8-(2,2-difluoro-ethoxy)-5-methoxy
-3 ,4-dihydro- IHisoquinolin-
2-yl]-L/-(pyridin-2-yl-methyl)-acetamide;
2-[l-(3,4-dimethoxy-benzyl)-8-ethoxy-5-methoxy-3,4-dih
ydro-l H-isoquinolin-2-yl]-L-
(pyridin-2-yl-methyl)-acetamide;
2-[l-(3,4-dimethoxy-benzyl)-8-propoxy-5-methoxy-3,4-di
hydro-l H-isoquinolin-2-yl]-L-
(pyridin-2-yl-methyl)-acetamide;
2-[l-(3,4-dimethoxy-benzyl)-8-allyloxy-5-methoxy-3,4-d
ihydro-l H-isoquinolin-2-yl]-L-
(pyridin-2-yl-methyl)-acetamide; 2-[ 1-(3
,4-dimethoxy-benzyl)-8-isopropoxy-5-methoxy-3
,4-dihydro- lH-isoquinolin-2-yl]-
JV-(pyridin-2-yl-methyl)-acetamide; and
2-[l-(3,4-dimethoxy-benzyl)-5-propoxy-8-methoxy-3,4-di
hydro-l H-isoquinolin-2-yl]-L-
(pyridin-2-yl-methyl)-acetamide. A further embodiment
of the invention relates to the use of compounds of
the general formula (I) as defined above, wherein the
compounds are selected from: 2-[ 1-(3
,4-Dimethoxy-benzyl)-6,7-dimethoxy-3 ,4-dihydro-
1H-isoquinolin-2-yl]-Nbenzyl- acetamide; 2-[ 1-(3
,4-Dimethoxy-benzyl)-6,7-dimethoxy-3 ,4-dihydro-
1H-isoquinolin-2-yl]-Nnaphthalen-
1-ylmethyl-acetamide; 2-[ 1-(3
,4-Dimethoxy-benzyl)-6,7-dimethoxy-3 ,4-dihydro-
1H-isoquinolin-2-yl]-N- (2-methoxy-benzyl)-acetamide;
2-[ 1-(3 ,4-Dimethoxy-benzyl)-6,7-dimethoxy-3
,4-dihydro- 1H-isoquinolin-2-yl]-N-
(4-fluoro-benzyl)-acetamide; 2-[ 1-(3
,4-Dimethoxy-benzyl)-6,7-dimethoxy-3 ,4-dihydro-
1H-isoquinolin-2-yl]-N-
(6-methoxy-naphthalen-2-ylmethyl)-acetamide; 2-[ 1-(3
,4-Dimethoxy-benzyl)-6,7-dimethoxy-3 ,4-dihydro-
1H-isoquinolin-2-yl]-N-
(4-methoxy-naphthalen-2-ylmethyl)-acetamide; 2-[ 1-(3
,4-Dimethoxy-benzyl)-6,7-dimethoxy-3 ,4-dihydro-
1H-isoquinolin-2-yl]-N-
(3,6)-difluoro-benzyl)-acetamide; 2-[ 1-(3
,4-Dimethoxy-benzyl)-6,7-dimethoxy-3 ,4-dihydro-
1H-isoquinolin-2-yl]-N- ( 1-phenyl-ethyl)-acetamide;
2-[ 1-(3 ,4-Dimethoxy-benzyl)-6,7-dimethoxy-3
,4-dihydro- 1H-isoquinolin-2-yl]-N-
(pyridin-3-ylmethyl)-acetamide; 2-[ 1-(3
,4-Dimethoxy-benzyl)-6,7-dimethoxy-3 ,4-dihydro-
1H-isoquinolin-2-yl]-N- (2-methyl-benzyl)-acetamide;
2-[ 1-(3 ,4-Dimethoxy-benzyl)-6,7-dimethoxy-3
,4-dihydro-1H-isoquinolin-2-yl]-N-
(3-methyl-benzyl)-acetamide; 2-[ 1-(3
,4-Dimethoxy-benzyl)-6,7-dimethoxy-3
,4-dihydro-1H-isoquinolin-2-yl]-N- (indan-
1-yl)-acetamide; 2-[ 1-(3
,4-Dimethoxy-benzyl)-6,7-dimethoxy-3
,4-dihydro-1H-isoquinolin-2-yl]-N-
(l,2,3,4-tetrahydro-naphthalen-l-yl)-acetamide;
2-[1-(3
,4-dimethoxy-benzyl)-6-methoxy-7-(pyrazin-2-yloxy)-3
,4-dihydro- 1H-isoquinolin- 2-yl]-N-(indan-
1-yl)-acetamide; 2-[ 1-(3
,4-dimethoxy-benzyl)-6-methoxy-7-(thiazol-2-yloxy)-3
,4-dihydro-1H-isoquinolin- 2-yl]-N-(indan-
1-yl)-acetamide; 2-[ 1-(3
,4-Dimethoxy-benzyl)-6-methoxy-7-isopropoxy-3
,4-dihydro- 1H-isoquinolin-2-yl]- N-(5-methoxy-indan-
1-yl)-acetamide; 2-[ 1-(3
,4-Dimethoxy-benzyl)-6-methoxy-7-isopropoxy-3
,4-dihydro- 1H-isoquinolin-2-yl]- N-(6-methoxy-indan-
1-yl)-acetamide; 2-[ 1-(3
,4-Dimethoxy-benzyl)-6-methoxy-7-isopropoxy-3
,4-dihydro- 1H-isoquinolin-2-yl]- N-(6-methyl-indan-
1-yl)-acetamide; 2-[ 1-(3
,4-Dimethoxy-benzyl)-6-methoxy-7-isopropoxy-3
,4-dihydro- 1H-isoquinolin-2-yl]- N-(2-methyl- 1,2,3
,4-tetrahydronaphthalen- 1-yl)-acetamide; 2-[ 1-(3
,4-Dimethoxy-benzyl)-6-methoxy-7-isopropoxy-3
,4-dihydro- 1H-isoquinolin-2-yl]- N-(4-methyl-indan-
1-yl)-acetamide;
2-[l-(3,4-Dimethoxy-benzyl)-6,7-dimethoxy-3,4-dihydro-
lH-isoquinolin-2-yl]-N-(6- methoxy-indan-
1-yl)-acetamide;
2-[l-(3,4-Dimethoxy-benzyl)-6,7-dimethoxy-3,4-dihydro-
lH-isoquinolin-2-yl]-N-(6- methyl-indan-
1-yl)-acetamide;
2-{l-[4-(pyrimidin-2-yloxy)-3-methoxy-benzyl]-6,7-dime
thoxy-3,4-dihydro-lHisoquinolin-
2-yl}-N-benzyl-acetamide; 2-[ 1-(3
,4-dimethoxy-benzyl)-6-methoxy-7-(N,N-dimethylcarbamoy
loxy)-3 ,4-dihydro- 1Hisoquinolin-
2-yl]-N-(indan-l-yl)-acetamide; 2-[ 1-(3
,4-dimethoxy-benzyl)-7-(3-fluoro-propoxy)-6-methoxy-3
,4-dihydro- 1Hisoquinolin-
2-yl]-N-(indan-l-yl)-acetamide; 2-[ 1-(3
,4-dimethoxy-benzyl)-7-(2-fluoro-ethoxy)-6-methoxy-3
,4-dihydro-1H-isoquinolin- 2-yl]-N-(indan-
1-yl)-acetamide;2-[ 1-(3
,4-dimethoxy-benzyl)-7-(2,2-difluoro-ethoxy)-6-methoxy
-3 ,4-dihydro- 1Hisoquinolin-
2-yl]-N-(indan-l-yl)-acetamide; 2-[ 1-(3
,4-dimethoxy-benzyl)-7-(but-2-oxy)-6-methoxy-3
,4-dihydro- 1H-isoquinolin-2-yl] - N-(indan-
1-yl)-acetamide; 2-[ 1-(3
,4-dimethoxy-benzyl)-7-(cyclopropyl-methoxy)-6-methoxy
-3 ,4-dihydro-1Hisoquinolin-
2-yl]-N-(indan-l-yl)-acetamide; 2-[ 1-(3
,4-dimethoxy-benzyl)-7-ethoxy-6-methoxy-3
,4-dihydro-1H-isoquinolin-2-yl]-N- (indan-
1-yl)-acetamide; 2-[ 1-(3
,4-dimethoxy-benzyl)-7-propoxy-6-methoxy-3
,4-dihydro-1H-isoquinolin-2-yl]-N-
(indan-l-yl)-acetamide; 2-[ 1-(3
,4-dimethoxy-benzyl)-7-allyloxy-6-methoxy-3
,4-dihydro-1H-isoquinolin-2-yl]-N- (indan-
1-yl)-acetamide; 2-[ 1-(3
,4-dimethoxy-benzyl)-7-isopropoxy-6-methoxy-3
,4-dihydro-1H-isoquinolin-2-yl]- N-(indan-
1-yl)-acetamide; 2-[ 1-(3 ,4-dimethoxy-benzyl)-7-(
1-methyl-prop-2-oxy)-6-methoxy-3 ,4-dihydro-
1Hisoquinolin- 2-yl]-N-benzyl-acetamide; 2-[ 1-(3
,4-Dimethoxy-benzyl)-6-methoxy-7-isopropoxy-3
,4-dihydro- 1H-isoquinolin-2-yl]- N-[(l S)-indan-l
-yl]-acetamide; 2-[ 1-(3
,4-Dimethoxy-benzyl)-6-methoxy-7-isopropoxy-3
,4-dihydro- 1H-isoquinolin-2-yl]- N-benzyl-acetamide;
2-[(lS)-l-(3,4-Dimethoxy-benzyl)-6,7-dimethoxy-3,4-dih
ydro-lH-isoquinolin-2-yl]-N- [( 1S)-indan-
1-yl]-acetamide; 



2-[ 1-(3 ,4-dimethoxy-benzyl)-7-ethoxy-6-methoxy-3
,4-dihydro- 1H-isoquinolin-2-yl]-Nbenzyl- acetamide;
2-[ 1-(3 ,4-dimethoxy-benzyl)-7-propoxy-6-methoxy-3
,4-dihydro- 1H-isoquinolin-2-yl]-Nbenzyl- acetamide;
2-[ 1-(3 ,4-dimethoxy-benzyl)-7-allyloxy-6-methoxy-3
,4-dihydro-1H-isoquinolin-2-yl]-Nbenzyl- acetamide;
N-benzyl-2-[l-(3,4-Dimethyl-benzyl)-6,7-dimethoxy-3,4-
dihydro-lH-isoquinolin-2-yl]- acetamide; 2-[ 1-(3
,4-Dimethyl-benzyl)-6,7-dimethoxy-3 ,4-dihydro-
1H-isoquinolin-2-yl]-N-[( 1S)- indan-1-yl]-acetamide;
N-benzyl-2-[l-(3,4-Diethyl-benzyl)-6,7-dimethoxy-3,4-d
ihydro-lH-isoquinolin-2-yl]- acetamide; 2-[ 1-(3
,4-Diethyl-benzyl)-6,7-dimethoxy-3 ,4-dihydro-
1H-isoquinolin-2-yl]-N-(pyridin-2-
yl-methyl)-acetamide; 2-[ 1-(3
,4-Diethyl-benzyl)-6,7-dimethoxy-3 ,4-dihydro-
1H-isoquinolin-2-yl]-N-(pyridin-3-
yl-methyl)-acetamide; 2-[ 1-(3
,4-Diethyl-benzyl)-6,7-dimethoxy-3 ,4-dihydro-
1H-isoquinolin-2-yl]-N-(pyridin-4-
yl-methyl)-acetamide; and 2-[ 1-(3
,4-Dichloro-benzyl)-6,7-dimethoxy-3 ,4-dihydro-
1H-isoquinolin-2-yl]-N-(pyridin-
3-yl-methyl)-acetamide. A further embodiment of the
invention relates to the use of compounds of the
general formula (I) as defined above, wherein the
compounds are selected from: 2-[ 1-(3
,4-Dimethoxy-benzyl)-6,7-dimethoxy-3 ,4-dihydro-
1H-isoquinolin-2-yl]-Nbenzyl- acetamide; 2-[ 1-(3
,4-Dimethoxy-benzyl)-6,7-dimethoxy-3 ,4-dihydro-
1H-isoquinolin-2-yl]-Nnaphthalen-
1-ylmethyl-acetamide; 2-[ 1-(3
,4-Dimethoxy-benzyl)-6,7-dimethoxy-3 ,4-dihydro-
1H-isoquinolin-2-yl]-N- (indan- 1-yl)-acetamide; 2-[
1-(3 ,4-Dimethoxy-benzyl)-6,7-dimethoxy-3 ,4-dihydro-
1H-isoquinolin-2-yl]-N-
(l,2,3,4-tetrahydro-naphthalen-l-yl)-acetamide; 2-[
1-(3
,4-dimethoxy-benzyl)-6-methoxy-7-(pyrazin-2-yloxy)-3
,4-dihydro- 1H-isoquinolin- 2-yl]-N-(indan-
1-yl)-acetamide; 2-[ 1-(3
,4-dimethoxy-benzyl)-6-methoxy-7-(thiazol-2-yloxy)-3
,4-dihydro- 1H-isoquinolin- 2-yl]-N-(indan-
1-yl)-acetamide; 2-[ 1-(3
,4-Dimethoxy-benzyl)-6-methoxy-7-isopropoxy-3
,4-dihydro- 1H-isoquinolin-2-yl]- N-(5-methoxy-indan-
1-yl)-acetamide; 2-[ 1-(3
,4-Dimethoxy-benzyl)-6-methoxy-7-isopropoxy-3
,4-dihydro- 1H-isoquinolin-2-yl]- N-(6-methoxy-indan-
1-yl)-acetamide; 2-[ 1-(3
,4-Dimethoxy-benzyl)-6-methoxy-7-isopropoxy-3
,4-dihydro- 1H-isoquinolin-2-yl]- N-(6-methyl-indan-
1-yl)-acetamide; 2-[ 1-(3
,4-Dimethoxy-benzyl)-6-methoxy-7-isopropoxy-3
,4-dihydro- 1H-isoquinolin-2-yl]- N-(2-methyl- 1,2,3
,4-tetrahydronaphthalen- 1-yl)-acetamide;2-[ 1-(3
,4-Dimethoxy-benzyl)-6-methoxy-7-isopropoxy-3
,4-dihydro- 1H-isoquinolin-2-yl]- N-(4-methyl-indan-
1-yl)-acetamide; 2-[ 1-(3
,4-Dimethoxy-benzyl)-6,7-dimethoxy-3
,4-dihydro-1H-isoquinolin-2-yl]-N-(6- methoxy-indan-
1-yl)-acetamide;
2-[l-(3,4-Dimethoxy-benzyl)-6,7-dimethoxy-3,4-dihydro-
lH-isoquinolin-2-yl]-N-(6- methyl-indan-
1-yl)-acetamide;
2-{l-[4-(pyrimidin-2-yloxy)-3-methoxy-benzyl]-6,7-dime
thoxy-3,4-dihydro-lHisoquinolin-
2-yl}-N-benzyl-acetamide; 2-[ 1-(3
,4-dimethoxy-benzyl)-6-methoxy-7-(N,N-dimethylcarbamoy
loxy)-3 ,4-dihydro- 1Hisoquinolin-
2-yl]-N-(indan-l-yl)-acetamide; 2-[ 1-(3
,4-dimethoxy-benzyl)-7-(3-fluoro-propoxy)-6-methoxy-3
,4-dihydro- 1Hisoquinolin-
2-yl]-N-(indan-l-yl)-acetamide; 2-[ 1-(3
,4-dimethoxy-benzyl)-7-(2-fluoro-ethoxy)-6-methoxy-3
,4-dihydro-1H-isoquinolin- 2-yl]-N-(indan-
1-yl)-acetamide; 2-[ 1-(3
,4-dimethoxy-benzyl)-7-(2,2-difluoro-ethoxy)-6-methoxy
-3 ,4-dihydro- 1Hisoquinolin-
2-yl]-N-(indan-l-yl)-acetamide; 2-[ 1-(3
,4-dimethoxy-benzyl)-7-(but-2-oxy)-6-methoxy-3
,4-dihydro- 1H-isoquinolin-2-yl]- N-(indan-
1-yl)-acetamide; 2-[ 1-(3
,4-dimethoxy-benzyl)-7-(cyclopropyl-methoxy)-6-methoxy
-3 ,4-dihydro-1Hisoquinolin-
2-yl]-N-(indan-l-yl)-acetamide; 2-[ 1-(3
,4-dimethoxy-benzyl)-7-ethoxy-6-methoxy-3
,4-dihydro-1H-isoquinolin-2-yl]-N- (indan-
1-yl)-acetamide; 2-[ 1-(3
,4-dimethoxy-benzyl)-7-propoxy-6-methoxy-3
,4-dihydro-1H-isoquinolin-2-yl]-N- (indan-
1-yl)-acetamide; 2-[ 1-(3
,4-dimethoxy-benzyl)-7-allyloxy-6-methoxy-3
,4-dihydro-1H-isoquinolin-2-yl]-N- (indan-
1-yl)-acetamide; 2-[ 1-(3
,4-dimethoxy-benzyl)-7-isopropoxy-6-methoxy-3
,4-dihydro-1H-isoquinolin-2-yl]- N-(indan-
1-yl)-acetamide; 2-[ 1-(3 ,4-dimethoxy-benzyl)-7-(
1-methyl-prop-2-oxy)-6-methoxy-3 ,4-dihydro-
1Hisoquinolin- 2-yl]-N-benzyl-acetamide; 2-[ 1-(3
,4-Dimethoxy-benzyl)-6-methoxy-7-isopropoxy-3
,4-dihydro- 1H-isoquinolin-2-yl]- N-[(l S)-indan-l
-yl]-acetamide;2-[ 1-(3
,4-Dimethoxy-benzyl)-6-methoxy-7-isopropoxy-3
,4-dihydro- 1H-isoquinolin-2-yl]- N-benzyl-acetamide;
2-[(lS)-l-(3,4-Dimethoxy-benzyl)-6,7-dimethoxy-3,4-dih
ydro-lH-isoquinolin-2-yl]-N- [( 1S)-indan-
1-yl]-acetamide; 2-[ 1-(3
,4-dimethoxy-benzyl)-7-ethoxy-6-methoxy-3 ,4-dihydro-
1H-isoquinolin-2-yl] -Nbenzyl- acetamide; 2-[ 1-(3
,4-dimethoxy-benzyl)-7-propoxy-6-methoxy-3 ,4-dihydro-
1H-isoquinolin-2-yl] -Nbenzyl- acetamide; 2-[ 1-(3
,4-dimethoxy-benzyl)-7-allyloxy-6-methoxy-3
,4-dihydro- 1H-isoquinolin-2-yl] -Nbenzyl- acetamide;
N-benzyl-2-[l-(3,4-Dimethyl-benzyl)-6,7-dimethoxy-3,4-
dihydro-lH-isoquinolin-2-yl]- acetamide; 2-[ 1-(3
,4-Dimethyl-benzyl)-6,7-dimethoxy-3 ,4-dihydro-
1H-isoquinolin-2-yl] -N-[( 1S)- indan-
1-yl]-acetamide;
N-benzyl-2-[l-(3,4-Diethyl-benzyl)-6,7-dimethoxy-3,4-d
ihydro-lH-isoquinolin-2-yl]- 



acetamide; 2-[ 1-(3 ,4-Diethyl-benzyl)-6,7-dimethoxy-3
,4-dihydro- 1H-isoquinolin-2-yl]-N-(pyridin-2-
yl-methyl)-acetamide; 2-[ 1-(3
,4-Diethyl-benzyl)-6,7-dimethoxy-3 ,4-dihydro-
1H-isoquinolin-2-yl]-N-(pyridin-3-
yl-methyl)-acetamide; 2-[ 1-(3
,4-Diethyl-benzyl)-6,7-dimethoxy-3 ,4-dihydro-
1H-isoquinolin-2-yl]-N-(pyridin-4-
yl-methyl)-acetamide; and 2-[ 1-(3
,4-Dichloro-benzyl)-6,7-dimethoxy-3 ,4-dihydro-
1H-isoquinolin-2-yl] -N-(pyridin-
3-yl-methyl)-acetamide; A further embodiment of the
invention relates to the use of compounds of the
general formula (I) as defined above, wherein the
compounds are selected from: 2-{6,7-dimethoxy-
1-[2-(4-trifluoromethyl-phenyl)-ethyl]-3 ,4-dihydro-
1H-isoquinolin-2- yl}-N-methyl-2-phenyl-acetamide;
(2R)-2-{(lS)-6,7-dimethoxy-l-[2-(4-trifluoromethyl-phe
nyl)-ethyl]-3,4-dihydro-lHisoquinolin-
2-yl}-N-methyl-2-phenyl-acetamide; 2-{6,7-dimethoxy-
l-[2-(6-trifluoromethyl-pyridin-3-yl)-ethyl]-3,4-dihyd
ro- IHisoquinolin- 2-yl}-N-methyl-2-phenyl-acetamide;
(2R)-2-{(lS)-6,7-dimethoxy-l-[2-(6-trifluoromethyl-pyr
idin-3-yl)-ethyl]-3,4-dihydro-lHisoquinolin-
2-yl}-N-methyl-2-phenyl-acetamide; 2-{1-[2-(3
,4-Difluoro-phenyl)-ethyl]-6,7-dimethoxy-3 ,4-dihydro-
1H-isoquinolin-2-yl} -2- phenyl-acetamide;
2-{l-[2-(2,3-Difluoro-phenyl)-ethyl]-6,7-dimethoxy-3,4
-dihydro-lH-isoquinolin-2-yl}-2- phenyl-acetamide;
2-{6,7-Dimethoxy-
1-[2-(4-trifluoromethyl-phenyl)-ethyl]-3 ,4-dihydro-
1H-isoquinolin-2- yl} -2-phenyl-acetamide;
2-{6,7-Dimethoxy-
1-[2-(3-methoxy-phenyl)-ethyl]-3,4-dihydro-
1H-isoquinolin-2-yl} -2- phenyl-acetamide;
2-{l-[2-(2,5-Difluoro-phenyl)-ethyl]-6,7-dimethoxy-3,4
-dihydro-lH-isoquinolin-2-yl}-2- phenyl-acetamide;
2-{6,7-Dimethoxy- 1-[2-(2-methoxy-phenyl)-ethyl]-3
,4-dihydro- 1H-isoquinolin-2-yl} -2- phenyl-acetamide;
2-{l-[2-(4-Fluoro-phenyl)-ethyl]-6,7-dimethoxy-3,4-dih
ydro-lH-isoquinolin-2-yl}-2- phenyl-acetamide;
2-{1-[2-(3 ,4-Dimethoxy-phenyl)-ethyl]-6,7-dimethoxy-3
,4-dihydro- 1H-isoquinolin-2-yl} - 2-phenyl-acetamide;
(R)-2-{(S)-6,7-Dimethoxy-l-[2-(2-methyl-5-trifluoromet
hyl-phenyl)-ethyl]-3,4-dihydro- 1H-isoquinolin-2-yl}
-2-phenyl-acetamide;
(R)-2-{(S)-l-[2-(3-Chloro-2-fluoro-phenyl)-ethyl]-6,7-
dimethoxy-3,4-dihydro-lHisoquinolin- 2-yl}
-2-phenyl-acetamide;
(R)-2-{(S)-l-[2-(3-Fluoro-4-methyl-phenyl)-ethyl]-6,7-
dimethoxy-3,4-dihydro-lHisoquinolin- 2-yl}
-2-phenyl-acetamide;
(R)-2-{(S)-l-[2-(4-Fluoro-2-trifluoromethyl-phenyl)-et
hyl]-6,7-dimethoxy-3,4-dihydro- 1H-isoquinolin-2-yl}
-2-phenyl-acetamide;
(R)-2-{(S)-l-[2-(5-Fluoro-2-trifluoromethyl-phenyl)-et
hyl]-6,7-dimethoxy-3,4-dihydro- 1H-isoquinolin-2-yl}
-2-phenyl-acetamide;
(R)-2-{(S)-l-[2-(2-Fluoro-5-trifluoromethyl-phenyl)-et
hyl]-6,7-dimethoxy-3,4-dihydro- 1H-isoquinolin-2-yl}
-2-phenyl-acetamide;
(R)-2-{(S)-l-[2-(3-Fluoro-4-trifluoromethyl-phenyl)-et
hyl]-6,7-dimethoxy-3,4-dihydro- 1H-isoquinolin-2-yl}
-2-phenyl-acetamide;
(R)-2-{(S)-l-[2-(4-Fluoro-3-methyl-phenyl)-ethyl]-6,7-
dimethoxy-3,4-dihydro-lHisoquinolin-
2-yl}-2-phenyl-acetamide;
(R)-2-{(S)-6,7-Dimethoxy-l-[2-(2,3,5-trifluoro-phenyl)
-ethyl]-3,4-dihydro-lHisoquinolin-
2-yl}-2-phenyl-acetamide;
(R)-2-{(S)-l-[2-(4-Fluoro-3-trifluoromethyl-phenyl)-et
hyl]-6,7-dimethoxy-3,4-dihydro- 1H-isoquinolin-2-yl}
-2-phenyl-acetamide;
(R)-2-{(S)-l-[2-(3-Fluoro-5-trifluoromethyl-phenyl)-et
hyl]-6,7-dimethoxy-3,4-dihydro- 1H-isoquinolin-2-yl}
-2-phenyl-acetamide;
(R)-2-{(S)-l-[2-(5-Chloro-2-trifluoromethyl-phenyl)-et
hyl]-6,7-dimethoxy-3,4-dihydro- 1H-isoquinolin-2-yl}
-2-phenyl-acetamide;
(R)-2-{(S)-l-[2-(2-Fluoro-3-trifluoromethyl-phenyl)-et
hyl]-6,7-dimethoxy-3,4-dihydro- 1H-isoquinolin-2-yl}
-2-phenyl-acetamide;
(R)-2-{(S)-l-[2-(2-Fluoro-4-trifluoromethyl-phenyl)-et
hyl]-6,7-dimethoxy-3,4-dihydro- 1H-isoquinolin-2-yl}
-2-phenyl-acetamide; (R)-2- ((S)-
1-[2-(2-Difluoromethoxy-phenyl)-ethyl]-6,7-dimethoxy-3
,4-dihydro- 1Hisoquinolin- 2-yl} -2-phenyl-acetamide;
(R)-2-{(S)-l-[2-(3-Fluoro-2-trifluoromethyl-phenyl)-et
hyl]-6,7-dimethoxy-3,4-dihydro- 1H-isoquinolin-2-yl}
-2-phenyl-acetamide;
(R)-2-{(S)-l-[2-(2-Chloro-3-trifluoromethyl-phenyl)-et
hyl]-6,7-dimethoxy-3,4-dihydro- 1H-isoquinolin-2-yl}
-2-phenyl-acetamide;
(R)-2-{(S)-l-[2-(2-Fluoro-6-trifluoromethyl-phenyl)-et
hyl]-6,7-dimethoxy-3,4-dihydro- 1H-isoquinolin-2-yl}
-2-phenyl-acetamide;
(R)-2-{(S)-l-[2-(4-Chloro-3-trifluoromethyl-phenyl)-et
hyl]-6,7-dimethoxy-3,4-dihydro- 1H-isoquinolin-2-yl}
-2-phenyl-acetamide;
(R)-2-{(S)-l-[2-(2,3-Difluoro-4-methyl-phenyl)-ethyl]-
6,7-dimethoxy-3,4-dihydro-lHisoquinolin- 2-yl}
-2-phenyl-acetamide; (R)-2- ((S)-
1-[2-(4-Difluoromethoxy-phenyl)-ethyl]-6,7-dimethoxy-3
,4-dihydro- 1Hisoquinolin- 2-yl} -2-phenyl-acetamide;
(R)-2- ((S)- 1-[2-(3
,4-Dimethyl-phenyl)-ethyl]-6,7-dimethoxy-3 ,4-dihydro-
1H-isoquinolin- 2-yl} -2-phenyl-acetamide;
(R)-2-((S)-l-[2-(3-Chloro-4-methyl-phenyl)-ethyl]-6,7-
dimethoxy-3,4-dihydro-lHisoquinolin- 2-yl}
-2-phenyl-acetamide;
(R)-2-{(S)-l-[2-(2-Chloro-6-fluoro-phenyl)-ethyl]-6,7-
dimethoxy-3,4-dihydro-lHisoquinolin-
2-yl}-2-phenyl-acetamide;
(R)-2-[(S)-6,7-Dimethoxy-l-(2-o-tolyl-ethyl)-3,4-dihyd
ro-lH-isoquinolin-2-yl]-2-phenylacetamide;
(R)-2-[(S)-6,7-Dimethoxy-l-(2-m-tolyl-ethyl)-3,4-dihyd
ro-lH-isoquinolin-2-yl]-2-phenylacetamide;
(R)-2-[(S)-6,7-Dimethoxy-l-(2-p-tolyl-ethyl)-3,4-dihyd
ro-lH-isoquinolin-2-yl]-2-phenylacetamide;
(R)-2-{(S)-l-[2-(2-Fluoro-phenyl)-ethyl]-6,7-dimethoxy
-3,4-dihydro-lH-isoquinolin-2- yl}-2-phenyl-acetamide;
(R)-2-{(S)-l-[2-(3-Fluoro-phenyl)-ethyl]-6,7-dimethoxy
-3,4-dihydro-lH-isoquinolin-2- 



yl} -2-phenyl-acetamide;
(R)-2-{(S)-l-[2-(2,6-Dichloro-phenyl)-ethyl]-6,7-dimet
hoxy-3,4-dihydro-lH-isoquinolin- 2-yl}
-2-phenyl-acetamide; (R)-2- ((S)- 1-[2-(3
,4-Dichloro-phenyl)-ethyl] -6,7-dimethoxy-3
,4-dihydro- 1H-isoquinolin- 2-yl} -2-phenyl-acetamide;
(R)-2-{(S)-l-[2-(3,5-Dimethyl-phenyl)-ethyl]-6,7-dimet
hoxy-3,4-dihydro-lH-isoquinolin- 2-yl}
-2-phenyl-acetamide; (R)-2- {(S)-6,7-Dimethoxy-
1-[2-(2-trifluoromethyl-phenyl)-ethyl]-3 ,4-dihydro-
1Hisoquinolin- 2-yl} -2-phenyl-acetamide;
(R)-2-{(S)-l-[2-(2,4-Difluoro-phenyl)-ethyl]-6,7-dimet
hoxy-3,4-dihydro-lH-isoquinolin- 2-yl}
-2-phenyl-acetamide;
(R)-2-{(S)-6,7-Dimethoxy-l-[2-(2,3,6-trifluoro-phenyl)
-ethyl]-3,4-dihydro-lHisoquinolin- 2-yl}
-2-phenyl-acetamide; (R)-2- {(S)-6,7-Dimethoxy-
1-[2-(4-trifluoromethoxy-phenyl)-ethyl]-3 ,4-dihydro-
1Hisoquinolin- 2-yl} -2-phenyl-acetamide;
(R)-2-{(S)-l-[2-(2-Fluoro-3-methyl-phenyl)-ethyl]-6,7-
dimethoxy-3,4-dihydro-lHisoquinolin- 2-yl}
-2-phenyl-acetamide;
(R)-2-{(S)-l-[2-(4-Chloro-phenyl)-ethyl]-6,7-dimethoxy
-3,4-dihydro-lH-isoquinolin-2- yl}
-2-phenyl-acetamide;
(R)-2-{(S)-l-[2-(3-Chloro-phenyl)-ethyl]-6,7-dimethoxy
-3,4-dihydro-lH-isoquinolin-2- yl}
-2-phenyl-acetamide;
(R)-2-{(S)-6,7-Dimethoxy-l-[2-(3-trifluoromethoxy-phen
yl)-ethyl]-3,4-dihydro-lHisoquinolin-
2-yl}-2-phenyl-acetamide;
(R)-2-{(S)-6,7-Dimethoxy-l-[2-(3,4,5-trifluoro-phenyl)
-ethyl]-3,4-dihydro-lHisoquinolin-
2-yl}-2-phenyl-acetamide; (R)-2- {(S)-6,7-Dimethoxy-
1-[2-(3-trifluoromethyl-phenyl)-ethyl]-3 ,4-dihydro-
1Hisoquinolin- 2-yl}-2-phenyl-acetamide;
(R)-2-{(S)-6,7-Dimethoxy-l-[2-(2,3,4-trifluoro-phenyl)
-ethyl]-3,4-dihydro-lHisoquinolin-
2-yl}-2-phenyl-acetamide;
(R)-2-{(S)-l-[2-(4-Bromo-2-fluoro-phenyl)-ethyl]-6,7-d
imethoxy-3,4-dihydro-lHisoquinolin- 2-yl}
-2-phenyl-acetamide;
(R)-2-{(S)-l-[2-(2,6-Difluoro-phenyl)-ethyl]-6,7-dimet
hoxy-3,4-dihydro-lH-isoquinolin- 2-yl}
-2-phenyl-acetamide; (R)-2- {(S)-6,7-Dimethoxy-
1-[2-(2-trifluoromethoxy-phenyl)-ethyl]-3 ,4-dihydro-
1Hisoquinolin- 2-yl} -2-phenyl-acetamide;
(R)-2-{(S)-l-[2-(2,4-Dichloro-phenyl)-ethyl]-6,7-dimet
hoxy-3,4-dihydro-lH-isoquinolin- 2-yl}
-2-phenyl-acetamide;
(R)-2-{(S)-6,7-Dimethoxy-l-[2-(2,4,5-trifluoro-phenyl)
-ethyl]-3,4-dihydro-lHisoquinolin- 2-yl}
-2-phenyl-acetamide;
(R)-2-{(S)-l-[2-(3-Bromo-phenyl)-ethyl]-6,7-dimethoxy-
3,4-dihydro-lH-isoquinolin-2- yl} -2-phenyl-acetamide;
(R)-2-{(S)-l-[2-(4-tert-Butyl-phenyl)-ethyl]-6,7-dimet
hoxy-3,4-dihydro-lH-isoquinolin- 2-yl}
-2-phenyl-acetamide;
(R)-2-{(S)-l-[2-(2-Bromo-phenyl)-ethyl]-6,7-dimethoxy-
3,4-dihydro-lH-isoquinolin-2- yl} -2-phenyl-acetamide;
(R)-2-{(S)-l-[2-(4-Bromo-phenyl)-ethyl]-6,7-dimethoxy-
3,4-dihydro-lH-isoquinolin-2- yl} -2-phenyl-acetamide;
and (R)-2- {(S)-6,7-Dimethoxy-
1-[2-(4-trifluoromethyl-phenyl)-ethyl]-3 ,4-dihydro-
1Hisoquinolin- 2-yl} -2-phenyl-acetamide. A further
preferred embodiment of the invention relates to the
use of compounds of the general formula (I) as defined
above, wherein the compounds are selected from:
2-{6,7-Dimethoxy-
1-[2-(4-trifluoromethyl-phenyl)-ethyl]-3 ,4-dihydro-
1H-isoquinolin-2- yl} -N-methyl-2-phenyl-acetamide,
and(R)-2- {(S)-6,7-Dimethoxy-
1-[2-(4-trifluoromethyl-phenyl)-ethyl]-3 ,4-dihydro-
1Hisoquinolin- 2-yl}-N-methyl-2-phenyl-acetamide. A
further preferred embodiment of the invention relates
to the use of compounds of the general formula (I) as
defined above, wherein the compound is: (R)-2-
{(S)-6,7-Dimethoxy-
1-[2-(4-trifluoromethyl-phenyl)-ethyl]-3 ,4-dihydro-
1Hisoquinolin- 2-yl} -N-methyl-2-phenyl-acetamide
hydrochloride salt. The present invention also
includes the use of the above-mentioned compounds of
general formula (I) and optically pure enantiomers,
mixtures of enantiomers, racemates, optically pure
diastereoisomers, mixtures of diastereoisomers,
diastereoisomeric racemates, mixtures of
diastereoisomeric racemates, or meso forms and
pharmaceutically acceptable salts, solvent complexes
and morphological forms thereof, for the preparation
of a medicament to enhance and/or restore short-,
middle- and/or long-term memory function and
performance. Additionally, the above-mentioned
compounds are also useful for the preparation of a
medicament to enhance and/or restore short-, middle-
and/or long-term memory function and performance. The
present invention encompasses physiologically usable
or pharmaceutically acceptable salts of compounds of
general formula (I). This encompasses salts with
physiologically compatible mineral acids such as
hydrochloric acid, sulphuric or phosphoric acid; or
with organic acids such as formic acid,
methanesulphonic acid, acetic acid, trifluoroacetic
acid, citric acid, fumaric acid, maleic acid, tartaric
acid, succinic acid or salicylic acid and the like.
The compounds of general formula (I) which are acidic
(e.g. with a free carboxy group) can also form salts
with physiologically compatible bases. Examples of
such salts are alkali metal, alkali earth metal,
ammonium and alkylammonium salts such as Na, K, Ca or
tetraalkylammonium salt. The compounds of general
formula (I) can also be present in the form of a
zwitterion. For a comprehensive list see "Handbook of
Pharmaceutical Salts", P.H. Stahl, CG. Wermuth Eds.,
Wiley-VCH, Weinheim/Zrich 2002, p. 329-350. The
present invention encompasses different solvation
complexes of compounds of general formula (I). The
solvation can be effected in the course of the
manufacturing process or can take place separately,
e.g. as a consequence of hygroscopic properties of an
initially anhydrous compound of general formula
(I).The present invention further encompasses
different morphological forms, e.g. crystalline forms,
of compounds of general formula (I) and their salts
and solvation complexes. Particular heteromorphs may
exhibit different dissolution properties, stability
profiles, and the like, and are all included in the
scope of the present invention. The amount of the
compound of the general formula (I) given to the
patient to enhance and/or restore short-, middle-
and/or long-term memory function and performance 



is comprised between 1 mg and 1000 mg per day (i.e.
between 0.015 and 15 mg/kg body weight per day),
particularly from 5 mg to 500 mg per day (i.e. 0.075
to 7.5 mg/kg per day), more particularly from 10 mg to
200 mg per day (i.e. 0.15 to 3 mg/kg per day). The
compounds of general formula (I) and their
pharmaceutically usable salts can be used as
medicament (e.g. in the form of pharmaceutical
preparations). The pharmaceutical preparations can be
administered internally, such as orally (e.g. in the
form of tablets, coated tablets, dragees, hard and
soft gelatine capsules, solutions, emulsions or
suspensions), nasally (e.g. in the form of nasal
sprays) or rectally (e.g. in the form of
suppositories). However, the administration can also
be effected parenterally, such as intramuscularly or
intravenously (e.g. in the form of injection
solutions). The compounds of general formula (I) and
their pharmaceutically usable salts can be processed
with pharmaceutically inert, inorganic or organic
adjuvants for the production of tablets, coated
tablets, dragees, and hard gelatine capsules. Lactose,
corn starch or derivatives thereof, talc, stearic acid
or its salts etc. can be used, for example, as such
adjuvants for tablets, dragees, and hard gelatine
capsules. Suitable adjuvants for soft gelatine
capsules are, for example, vegetable oils, waxes,
fats, semi-solid substances and liquid polyols, etc.
Suitable adjuvants for the production of solutions and
syrups are, for example, water, polyols, saccharose,
invert sugar, glucose, etc. Suitable adjuvants for
injection solutions are, for example, water, alcohols,
polyols, glycerol, vegetable oils. Suitable adjuvants
for suppositories are, for example, natural or
hardened oils, waxes, fats, semi-solid or liquid
polyols. Moreover, the pharmaceutical preparations can
contain preservatives, solubilizers,
viscosity-increasing substances, stabilizers, wetting
agents, emulsif ers, sweeteners, colorants,
flavorants, salts for varying the osmotic pressure,
buffers, masking agents or antioxidants. They can also
contain still other therapeutically valuable
substances.The compounds obtained may also be
converted into a pharmaceutically acceptable salt
thereof in a manner known per se. The compounds of
general formula (I) may be useful for improving the
occurrence of learning and/or memory deficits in a
defect organism (e.g. as modelled in a lesioned mammal
or aging mammal), and thus, altering or improving or
restoring the learning ability and/or memory capacity
of the organism. In a further embodiment, the
compounds of the general formula (I) as described
above may be used to prepare a medicament to enhance
normal memory function (as in unlesioned, normal
mammals used as animal models). In a further
embodiment, the compounds of the general formula (I)
as described above may be used to prepare a medicament
to treat patients who have been diagnosed as having or
at risk of developing disorders in which diminished
declarative memory is a symptom, e . g., as opposed to
procedural memory. In a further embodiment, the
compounds of the general formula (I) as described
above may be used to prepare a medicament for normal
individuals for whom improved memory is desired.
Memory disorders, which can be treated according to
the present invention, may have a number of origins: a
functional mechanism or clinical comorbidity (e.g.
anxiety, depression), physiological aging (e.g.
age-associated memory impairment, mild cognitive
impairment, etc.), drug-induced or idiopathic
anatomical lesions (e.g. dementia) or idiopathic
anatomical lesions (e.g. dementia). Indications for
which such preparations may be useful include learning
disabilities and memory impairment due to, e . g.,
toxicant exposure, brain injury, age, schizophrenia,
epilepsy, mental retardation in children, Down's
Syndrome and senile dementia, including Alzheimer's
disease. It can be used to treat Anterior
Communicating Artery Syndrome and other stroke
syndromes. In a further embodiment, the compounds of
the general formula (I) as described above may be used
to prepare a medicament to treat the above-mentioned
diseases, and further to treat (or lessen the severity
of) or as a prophylaxis against memory impairment as a
consequence or related to ischemia or hypoxia, such as
may be the consequence of reduced blood flow or blood
volume (including heart bypass surgery or diseases
involving reduced or impaired cardiac output) or
exposure to low oxygen conditions. In a further
embodiment, the compounds of the general formula (I)
as described above may be used to prepare a medicament
to treat any clinical manifestations of cognitive
dysfunction, expressed as deficits in any form or
stage of attention, learning or memory linked to
psychiatric disorders(e.g. schizophrenia or
depression), neurodegenerative disorders, (e.g.
Alzheimer or Parkinson) or any normal or pathological
aging processes. Experimental Section I . Chemistry:
The synthesis of the tetrahydroisoquinoline
derivatives of the general formula (I) is described in
WO 01/68609, WO 2004/085403 and WO 2005/1 18548. II.
Biology: Compounds of general formula (I) were tested
in accordance with the following experimental method.
Generation of animal paradigms to test agents There
are a variety of tests for cognitive function,
especially learning and memory testing, which can be
carried out using normal or lesioned animals. Learning
and/or memory tests include, for example, motor skill
learning, inhibitory avoidance, contextual fear
conditioning, visual delay non-match to sample,
spatial delay non-match to sample, visual
discrimination, Barnes circular maze, Morris water
maze, radial arm maze tests. An exemplary motor skill
learning test embodiment is the rotating rod paradigm.
In this model, acquisition and retention of a motor
task is assessed in groups of rats using a rotating
rod paradigm consisting of placing an animal on a
rotating horizontal metal rod, which accelerates from
4 to 40 rpm in two minutes. The rotating rod is placed
15 cm above a platform containing trip plates that
control a digital timer. Time spent on the rotating
rod is measured in seconds until a maximal cut-off
time of 60 sec. Animals need repeated training until
they are able to follow the accelerating movement of
the bar for up to one minute. Four trials are given
per day for several days. An exemplary passive
avoidance test utilizes an apparatus that consists of
a lit chamber that can be separated from a dark
chamber by a sliding door. At training, the animal is
placed in the lit chamber for some period of time, and
the door is opened. The animal moves to the dark
chamber after a short delay-the latency-that is
recorded. Upon entry into the dark chamber, the door
is shut closed and a foot shock is delivered.
Retention of the experience is determined after
various time intervals, e.g., 24 or 48 hours, by
repeating the test and recording the latency. There
are many variants of the passive 



avoidance proceduresAn exemplary maze testing
embodiment is the water maze working memory test. In
general, the method utilizes an apparatus, which
consists of a circular water tank. A clear plexiglass
platform, supported by a movable stand rest on the
bottom of the tank, is submerged just below the water
surface. Normally, a swimming rat cannot perceive the
location of the platform but it may recall it from a
previous experience and training, unless it suffers
from some memory impairment. The time taken to locate
the platform is measured and referred to as the
latency. During the experiment, all orientational cues
such as ceiling lights, etc., remain unchanged. Longer
latencies are generally observed with rats with some
impairment to their memory. Generation of animal
models of cognitive deficits: Brain-lesioned animals
(rodents or primates) can be used to identify dosages
of the subject compositions, which restore memory
consolidation. The lesioned mammal can have a lesion
of the fornix or a related brain structure that
disrupts memory consolidation (e. g., perirhinal
cortex, amygdala, medial septal nucleus, locus
coeruleus, hippocampus, mammillary bodies). Lesions in
the mammal can be produced by mechanical or chemical
disruption. A complete transection of the fornix
disrupts adrenergic, cholinergic and GABAergic
function and electrical activity, and induces
morphological reorganization in the hippocampal
formation. In general, the fornix transection utilized
in the subject method will not disconnect the
parahippocampal region from the neocortex. In those
embodiments, the fornix transection will not disrupt
functions that can be carried out by the
parahippocampal region independent of processing by
the hippocampal formation, and hence would not be
expected to produce the full-blown amnesia seen
following more complete hippocampal system damage in
some tests. The compounds of general formula (I) are
administered to the animal in order to assess their
effects on memory formation and/or memory
consolidation. An increase in learned behaviour,
relative to the absence of the test agents, indicates
that the administered compound enhances memory
formation and consolidation. In the methods of the
present invention, retention of the learned behavior
can be determined, for example, after at least about
12-24 hours, 14-22 hours, 16-20 hours and or 18-19
hours after completion of the learning phase to
determine whether the agents promote memory
consolidation. In a particular embodiment, retention
of the learned behavior can be determined 24 hours
after completion of the learning phase.As used herein,
a "control mammal" can be an untreated lesioned mammal
(i.e., a brain-lesioned animal receiving no agents or
not the same combinations to be assessed), a trained
control mammal (i. e., a mammal that undergoes
training to demonstrate a learned behaviour without
any lesion) and/or an untrained control mammal (i.e.,
a mammal with or without a lesion, that receives no
training to demonstrate a learned behaviour).
Experiment 1: Signs of enhanced procedural memory have
been observed in an animal model of motor skill
memory. Enhanced performance - as assessed by enhanced
time spent on the rotating rod - was observed at
various times following treatment with a compound of
the general formula (I) compared to vehicle control
treatment (figure 1 and 2; the abbreviation "po" means
oral).Claims 1. Use of compounds of the general
formula (I) and optically pure enantiomers, mixtures
of enantiomers, racemates, optically pure
diastereoisomers, mixtures of diastereoisomers,
diastereoisomeric racemates, mixtures of
diastereoisomeric racemates, or meso forms and
pharmaceutically acceptable salts, solvent complexes
and morphological forms thereof, for the preparation
of a medicament to enhance, maintain and/or restore
all stages and/or types of short-, middle- and/or
long-term memory wherein R1, R2, R3, R4 independently
represent cyano, halogen, hydrogen, hydroxy,
(Ci_4)alkyl, (C2-4)alkenyl, (Ci_4)alkoxy,
(C2-4)alkenyloxy, trifluoromethyl, trifluoromethoxy,
(C3_6)cycloalkyloxy, aryloxy, aryl-(d_ 4)alkoxy,
heteroaryloxy, heteroaryl-(d_ 4)alkoxy, R8CO-,
NR9R10CO-, NR9R10COO-, R9R10N-, R8OOC-, R8SO2NH- or R1
1CO-NH- or R1 and R2 together or R2 and R3 together or
R3 and R4 together may form with the phenyl ring, to
which they are attached, a five, six or seven-membered
ring containing one or two oxygen atoms; R5 represents
hydrogen, aryl, aryl-(Ci_4)alkyl, aryl-(C2-4)alkenyl,
aryl-oxy-(Ci_4)alkyl, heteroaryl-(Ci_4)alkyl or
heteroaryl-oxy-(Ci_4)alkyl; R6 represents hydrogen,
aryl or heteroaryl; R7 represents hydrogen,
(C1-4)alkyl, (C2-4)alkenyl, (C3_6)cycloalkyl,
(C3_6)cycloalkyl-(Ci_4)alkyl, aryl, aryl-(Ci_4)alkyl,
or heteroaryl-(Ci_4)alkyl; or R7 represents an
indanyl-, a 1,2,3,4-tetrahydro-naphthalenyl, or a
6,7,8,9-tetrahydro-5Hbenzocycloheptenyl- group which
groups might be unsubstituted, or substituted in the
saturated ring with (Ci_4)alkyl, hydroxy, or phenyl,
or substituted in the aromatic ring with one, two or
three substituents independently selected from
(Ci_4)alkyl, (Ci_4)alkoxy or halogen; R8 represents
(Ci_4)alkyl, aryl, aryl-(Ci_4)alkyl, heteroaryl or
heteroaryl-(Ci_4)alkyl;R9 and R10 independently
represent hydrogen, (Ci_4)alkyl, (C3_6)cycloalkyl,
aryl, aryl-(Ci_4)alkyl, heteroaryl or
heteroaryl-(Ci_4)alkyl or R9 and R10 together with the
nitrogen atom, to which they are attached, may form a
five or six-membered saturated ring such as a
pyrrolidin or a piperidine ring; R11 represents
(C1-4)alkyl, aryl, (C3-6)cycloalkyl, heteroaryl,
R9R10N- or R8O-. 2. Use of compounds of the general
formula (I) and optically pure enantiomers, mixtures
of enantiomers, racemates, optically pure
diastereoisomers, mixtures of diastereoisomers,
diastereoisomeric racemates, mixtures of
diastereoisomeric racemates, or meso forms and
pharmaceutically acceptable salts, solvent complexes
and morphological forms thereof, according to claim 1,
for the preparation of a medicament to enhance and/or
restore long-term memory function and performance,
wherein R1, R2, R3, R4 independently represent cyano,
halogen, hydrogen, hydroxy, (Ci_4)alkyl,
(C2-4)alkenyl, (Ci_4)alkoxy, (C2-4)alkenyloxy,
trifluoromethyl, trifluoromethoxy,
(C3_6)cycloalkyloxy, aryloxy, aryl-(Ci_4)alkoxy,
heteroaryloxy, heteroaryl-(Ci_4)alkoxy, R8CO-,
NR9R10CO-, NR9R10COO-, R9R10N-, R8OOC-, R8SO2NH- or R1
1CO-NH- or R1 and R2 together or R2 and R3 together or
R3 and R4 together may form with the phenyl ring, to
which they are attached, a five, six or seven-membered
ring containing one or two oxygen atoms; R5 represents
hydrogen, aryl, aryl-(Ci_4)alkyl, aryl-(C2-4)alkenyl,
aryl-oxy-(Ci_4)alkyl, 



heteroaryl-(Ci_4)alkyl or heteroaryl-oxy-(Ci_4)alkyl;
R6 represents hydrogen, aryl or heteroaryl; R7
represents hydrogen, (Ci_4)alkyl, (C2-4)alkenyl,
(C3_6)cycloalkyl, (C3_6)cycloalkyl-(Ci_4)alkyl, aryl,
aryl-(Ci_4)alkyl, or heteroaryl-(Ci_4)alkyl; or R7
represents an indanyl-, a
1,2,3,4-tetrahydro-naphthalenyl, or a
6,7,8,9-tetrahydro-5Hbenzocycloheptenyl- group which
groups might be unsubstituted, or substituted in the
saturated ring with (Ci_4)alkyl, hydroxy, or phenyl,
or substituted in the aromatic ring with one, two or
three substituents independently selected from
(Ci_4)alkyl, (Ci_4)alkoxy or halogen; R8 represents
(Ci_4)alkyl, aryl, aryl-(d_ 4)alkyl, heteroaryl or
heteroaryl-(d_ 4)alkyl; R9 and R10 independently
represent hydrogen, (Ci_4)alkyl, (C3_6)cycloalkyl,
aryl, aryl-(Ci_4)alkyl, heteroaryl or
heteroaryl-(Ci_4)alkyl or R9 and R10 together with the
nitrogenatom, to which they are attached, may form a
five or six-membered saturated ring such as a
pyrrolidin or a piperidine ring; R1 1 represents
(C1-4)alkyl, aryl, (C3-6)cycloalkyl, heteroaryl,
R9R10N- or R8O-. 3. Use of compounds of the general
formula (I) according to any one of claims 1 to 2
wherein R1 and R4 represent hydrogen; R2 and R3
independently represent hydrogen, hydroxy,
(Ci_4)alkyl, (Ci_4)alkoxy, trifluoromethoxy,
(C3_6)cycloalkyloxy, aryl-(Ci_4)alkoxy, heteroaryloxy
or NR9R10COO-; R5 represents aryl-(Ci_4)alkyl or
heteroaryl-(Ci_4)alkyl; R6 represents hydrogen, aryl
or heteroaryl; R7 represents hydrogen, (Ci_4)alkyl,
(C2-4)alkenyl, (C3-6)cycloalkyl,
(C3-6)cycloalkyl-(Ci_4)alkyl, aryl-(Ci_4)alkyl or
heteroaryl-(Ci_4)alkyl; or R7 represents an indanyl-,
a 1,2,3,4-tetrahydro-naphthalenyl, or a
6,7,8,9-tetrahydro-5H-benzocycloheptenylgroup which
groups might be unsubstituted, or substituted in the
saturated ring with (Ci_4)alkyl, hydroxy, or phenyl,
or substituted in the aromatic ring with one, two or
three substituents independently selected from
(Ci_4)alkyl, (Ci_4)alkoxy or halogen; R9 and R10
independently represent hydrogen or (Ci_4)alkyl or R9
and R10 together with the nitrogen atom, to which they
are attached, may form a five or six-membered
saturated ring. 4. Use of compounds of the general
formula (I) according to any one of claims 1 to 3
wherein R1 and R4 represent hydrogen; R2 and R3
independently represent hydrogen, (Ci_4)alkoxy or
(C3-6)cycloalkyloxy; R5 represents aryl-(Ci_4)alkyl or
heteroaryl-(Ci_4)alkyl; R6 represents aryl or
heteroaryl; R7 represents hydrogen, (Ci_4)alkyl,
(C3_6)cycloalkyl or (C3_6)cycloalkyl-(Ci_4)alkyl. 5.
Use of compounds of the general formula (I) according
to any one of claims 1 to 4 wherein R1 and R4
represent hydrogen; R2 and R3 independently represent
(Ci_4)alkoxy; R5 represents aryl-(Ci_4)alkyl or
heteroaryl-(Ci_4)alkyl; R6 represents a phenyl group;
R7 represents hydrogen or (Ci_4)alkyl. 6. Use of
compounds of the general formula (I) according to any
one of claims 1 to 5 wherein R1 and R4 represent
hydrogen; R2 and R3 represent methoxy; R5 represents a
2-phenyl-ethyl- or a 2-pyridyl-ethyl group which
groups are substituted with one or two substituents
independently selected from methyl, trifluoromethyl or
halogen; R6 represents a phenyl group; R7 represents
hydrogen or (Ci_4)alkyl. 7. Use of compounds of the
general formula (I) according to any one of claims 1
to 6 wherein the compounds are selected from
2-{6,7-Dimethoxy-
1-[2-(4-trifluoromethyl-phenyl)-ethyl]-3 ,4-dihydro-
1H-isoquinolin-2- yl}-N-methyl-2-phenyl-acetamide, and
(R)-2- {(S)-6,7-Dimethoxy-
1-[2-(4-trifluoromethyl-phenyl)-ethyl]-3
,4-dihydro-1Hisoquinolin-
2-yl}-N-methyl-2-phenyl-acetamide. 8. Use of compounds
of the general formula (I) according to any one of
claims 1 to 7 for the preparation of a medicament to
enhance normal memory function. 9. Use of compounds of
the general formula (I) according to any one of claims
1 to 7 for the preparation of a medicament to treat
patients who have been diagnosed as having or at risk
of developing disorders in which diminished
declarative memory is a symptom, e . g., as opposed to
procedural memory. 10. Use of compounds of the general
formula (I) according to any one of claims 1 to 7 for
the preparation of a medicament to treat memory
disorders. 


