
FERTILIZED EGG ISOLATE AND USES THEREOF
CROSS-REFERENCE TO RELATED APPLICATIONS This
application claims the benefit of U.S. Provisional
Application No. 61/020,541, filed January 11, 2008 and
U.S. Provisional Application No. 61/033,184, filed
March 3, 2008, which are hereby incorporated by
reference. FIELD OF THE INVENTION The invention
relates to fertilized egg isolate including that
prepared by any of the processes set forth in the
description and uses thereof for treating mental
health disorders. BACKGROUND OF THE INVENTION Major
depressive disorder (also known as major depression,
clinical depression, unipolar depression and unipolar
disorder) is very prevalent in the general population.
Most recent North American data show a 14.5% lifetime
risk of major depression in adults and 8.1% one year
prevalence (Results from the 2004 National Survey on
Drug Use and Health: National findings; Revisions as
of 9/8/2005; Department of Health and Human Services.
Substance Abuse and Mental Health Services
Administration Office of Applied Studies). The mean
duration of a depressive episode with modern
treatments is about 16 weeks, although some data
suggest a longer duration of about 6-8 months, far
less than in the pre-antidepressant therapy era when
the duration was about 18 months (Kendler, McLeod,
Patten). Antidepressants have had a very positive
impact on the treatment of depression and on reducing
the suffering of patients. Patients with depression
are often impaired in function and frequently have
co-morbid disorders such as substance abuse that can
be attributed to the underlying depression. Depression
leads to increased utilization of health services and
can have a devastating impact on social structure and
societal economics. The cause of depression is not
fully known. Disturbance of monoamine synthesis and
activity has been a prominent etiological theory of
depression for the past few decades and support for
this has been strengthened by the effectiveness of
medicationsthat enhance monoamine activity,
particularly those which are serotonergic and/or
noradrenergic. However, any given antidepressant is
only effective in a subset of depressed patients and
often only partially so. Current treatments
administered in controlled trials in academic settings
with selected samples show efficacy in only about 60%
of patients and only about half of these have full
remission of symptoms. This is important since the
presence of residual symptoms is a strong predictor of
relapse. There are other physiological changes
associated with depression which suggest a more
complex interplay of etiological factors including the
role of second messengers mediating membrane bound and
intracellular processes. This has led to investigation
of hormonal pathways such as the
hypothalmic-pituitary-adrenal (HPA) axis (the activity
of which is elevated in 20-40% of community-dwelling
patients with depression), thyroid axis (5-10% of
patients evaluated with depression have previously
undetected thyroid dysfunction), growth hormone,
prolactin and the role of inflammatory processes and
their markers such as interleukin 1 and 6 and tumour
necrosis factor. Most persons with major depressive
disorder experience some degree of symptom return, and
20-30% exhibit a chronic course (defined as a
syndromal level of depressive symptom severity for two
years or more (Treatment of Chronic Depression
(Editorial))). All depressed persons require
continuation of pharmacotherapy to prevent relapse and
permit recovery. A substantial proportion of depressed
patients require maintenance pharmacotherapy to
prevent recurrence and further consolidate
psychosocial recovery. However, while one of the major
factors in effective antidepressant therapy is
maintaining the patient on an adequate dose of
medication for an adequate duration, this is often
difficult. Many patients fear taking current
antidepressants because of real or imagined physical
effects. Some patients prefer to use so-called natural
health promoting substances and non-pharmacological
interventions. Patients who are prepared to take
antidepressants often encounter a wide array of side
effects which leads them to be noncompliant or to
reject therapy entirely. Selective serotonin reuptake
inhibitors (SSRI) for example, commonly induce
gastrointestinal upset, headaches, sleep disturbance
and significant sexual impairments among many other
side effects. Most antidepressants have at least some
significant side effects and these limit clinicians'
capacity to effectively treat many patients.Depression
can be associated with other disorders and/or
syndromes, including anxiety, such as generalized
anxiety disorder, sexual dysfunction, seasonal
affective disorder, social anxiety disorder, otherwise
known as social phobia, bipolar disorder, and
dementia. It is widely acknowledged that the limited
efficacy, often unacceptable side effects and
physiological factors that may induce or otherwise
affect the course of depression 



make it necessary to continue to search for new
compounds with novel pharmacological actions to
address the major public health problem of depression.
BRIEF DESCRIPTION OF THE FIGURES The person skilled in
the relevant arts will understand that the figures,
described below, are for illustration purposes only.
The figures are not intended to limit the scope of the
invention in any way. Figure 1 is an image of an
embryo removed from an egg according to embodiments of
the present invention. Figure 2 is an image of a
freeze-dried embryo according to embodiments of the
present invention. Figure 3 is an image of
freeze-dried embryos according to embodiments of the
present invention. Figure 4 is an image of pulverized
freeze-dried embryo according to embodiments of the
present invention. Figure 5 is an image of a slurry of
a number of embryos according to embodiments of the
present invention. Figure 6 shows an HPLC chromatogram
of a fertilized egg isolate according to embodiments
of the present invention. Figure 7 shows the results
of analyses of a fertilized egg isolate according to
embodiments of the present invention. Figure 8 shows a
graph of the effect of various concentrations of the
fertilized egg isolate Sample #20 Top Isolate (mg/mL)
on binding of radio-labeled CGP 39653 to theagonist
site (ionotropic) of the NMDA glutamate receptor
(measured as percent of specific binding) as well as
the IC50 and K for NMDA and Sample #20 Top Isolate.
Figure 9 shows a graph of the effect of various
concentrations of the fertilized egg isolate Sample
#20 Top Isolate (mg/mL) on binding of radio-labeled
kainic acid to the kainate site (ionotropic) of the
kainate glutamate receptor (measured as percent of
specific binding) as well as the IC50 and K for kainic
acid and Sample #20 Top Isolate. Figure 10 shows a
graph of the effect of various concentrations of the
fertilized egg isolate Sample #20 Top Isolate (mg/mL)
on binding of radio-labeled a-amino-3-
hydroxyl-5-methyl-4-isoxazole-propionate (AMPA) to the
AMPA site (ionotropic) of the AMPA receptor (measured
as percent of specific binding) as well as the IC50
and K for (+/-) AMPA HBr and Sample #20 Top Isolate.
Figure 11 shows a graph of the effect of various
concentrations of the fertilized egg isolate Sample
#20 Top Isolate (mg/mL) on binding of radio-labeled
MDL-105,519 to the glycine site that is
strychnine-insensitive (ionotropic) of the NMDA
glutamate receptor (measured as percent of specific
binding) as well as the IC50 and K for MBL- 105,519
and Sample #20 Top Isolate. Figure 12 shows a graph of
the effect of various concentrations of the fertilized
egg isolate Sample #20 Top Isolate (mg/mL) on binding
of neurokinin A (NKA) to the NK2 receptor (measured as
percent of specific binding) as well as the IC50 and K
for neurokinin A and Sample #20 Top Isolate. DETAILED
DESCRIPTION OF THE INVENTION In accordance with the
present invention, fertilized egg isolates and uses
thereof to treat mental health disorders are
described. Fertilized Egg Isolates - Preparation In
accordance with an aspect of the invention, a process
for preparing a powdered sample of at least one embryo
or preparing a powdered sample from a portion or all
of the contents of a fertilized egg is provided. At
least one fertilized egg is incubated for anywhere
from about 3 to about 15 days, more preferably about 3
to about 5 days, or more preferably about 6 to about
12 days, and even more preferably about 7 to about 9
days, from the day the egg is fertilized. Generally
speaking, the fertilized egg isincubated for a period
of time that allows angiogenesis to initiate and/or
the embryo to mature to the point that embryos are
visible to the naked eye. The eggs can be from a
variety of origins, for example, avian, reptilian, or
from egg-laying mammals. Generally speaking, any egg
from which an embryo or blood vessels associated with
an embryo can be removed can be suitable. The eggs are
preferably avian eggs, and can be obtained from any
bird that has been bred for egg production, such as
chicken, geese, ducks, and the like. Chicken eggs are
preferred for reasons including their availability and
ability to be mass produced. Incubation can occur in
any environment, so long as the eggs are kept at a
temperature for extended periods of time that allows
maturation of the embryo. Suitable temperatures for
incubation are in the range of about 200C to about
600C, more preferably in the range of about 25C to
about 550C, and more preferably in the range of about
350C to about 450C. Once the eggs are incubated for a
period of time, they are optionally treated to reduce
external microflora or otherwise sterilized by any
suitable means, such as washing the egg shells with a
solvent such as ethanol, for example, an 



about 50% to about 95% solution of ethanol, with
subsequent time allowed to allow evaporation or drying
of the solvent, or by rotating the eggs under an
ultraviolet (UV) light source for a suitable period of
time. Any solvent is preferably evaporated before
further manipulation of the egg. The eggs are then
cracked to access the inner contents. The eggs can be
cracked under aseptic conditions either manually or
using a suitable mechanical device. This procedure
and/or all or most of the procedures described above
and below can be conducted in a cooled atmosphere,
such as an atmosphere of about 5C. According to one
aspect of the invention, the contents of the egg are
collected in a container, such as a stainless steel
container, which is preferably sterilized and/or
chilled. The contents from the container or from the
egg can optionally be subjected to a filtration
process, for example, by being placed on a mesh. The
mesh openings can be about 0.5 to about 4 millimeter,
more preferably about 1millimeter. The mesh is
preferably sterile. Optionally, the contents of the
egg and/or some or all of the broken shell can be
placed directly on the mesh. The contents of the egg
and/or some or all of the broken shell are allowed to
filter on the mesh for a period of time such that
there is substantially no further dripping of fluid
through the mesh. The broken shell can be removed from
the contents of the egg before, during, or after the
filtration process. After the filtration, the solid or
solid and semi-solid retentate can comprise the
embryo, vascular connective tissue, a substantial
portion or all of the albumen, a substantial portion
or all of thechalaza, and the clear sac. Semi-solid
retentate can comprise solid material as well as a
viscous material, such as a gelatinous material, for
example, albumen. The retentate or semi-solid
retentate can be optionally washed at least once with
a suitable solvent, such as a buffer solution, sterile
deionized water, or any suitable saline solution. For
example, sterile phosphate buffer saline (PBS) can be
used. The retentate can be collected from one egg and
then freeze-dried according to the processes described
herein, or the retentate can be collected from one or
more eggs together, and then freeze-dried according to
the processes described herein. According to another
aspect of the invention, the white albumen portion
and/or embryo can be substantially separated from the
rest of the contents of the egg. The white albumen
portion may be substantially separated from the rest
of the contents by any suitable means, such as
decantation of the white albumen portion, or by
suction. The embryo can be substantially separated
from the white albumen portion manually or other
suitable means as determined by the skilled person.
Figure 1 shows an example of an embryo that was
removed from an egg and washed with buffer. It will be
recognized by those skilled in the art that the embryo
can be substantially separated from the white albumen
portion and the rest of the inner contents at the same
time. For example, the embryo can be manually removed
from the white albumen portion and rest of the inner
contents using tweezers or other suitable instrument.
In some cases, the embryo can be manually peeled off
the yolk sac, which forms part of the rest of the
inner contents. Once the embryo is substantially
separated from the white albumen portion and the rest
of the inner contents of the egg, the embryo is
optionally washed at least once with a suitable
solvent, such as a buffer solution, sterile deionized
water, or any suitable saline solution. For example,
sterile phosphate buffer saline (PBS) can be used. It
will be understood for the following methods that
reference to contents of the egg may actually be a
reference to the retentate if the contents have been
subjected to a filtration process. It will also be
understood that a whole fertilized egg can be cracked,
the shell removed, and the whole of the shelled egg
frozen and freeze-dried according to any of the
procedures described above and below, to produce a
fertilized egg isolate of the present invention. Also,
more than one whole fertilized egg can be cracked,
shells removed, the whole of the shelled fertilized
eggs combined and blended into a slurry, and frozen
and freeze-dried according to any of the procedures
described above and below.The contents of the eggs or
the embryos are placed in at least one freezable
container. The container can be, for example, a test
tube, Petri dish, beaker, stainless steel tray, or
plastic container. It is preferred that the contents
or embryos are frozen very soon after being removed
from the shell, such as within about 2 hours, more
preferably within about 1 hour, and even more
preferably within about 0.5 hours, or as soon as
possible. Depending on how long the contents or
embryos are to be frozen, the freezing temperature
should be in the range of about -500C to about 1O0C,
more preferably in the range of about -400C to about
50C, and even more preferably in the range of about
-35 0C to about -25 0C. It is preferred that the
contents or embryos are frozen for at least about 6
hours, more preferably at least about 12 hours, even
more preferably at least about 24 hours. The frozen
contents or embryos may be freeze-dried or lyophilized
after a period of time. The contents or embryos can be
completely frozen before the freezedrying/
lyophilizing step. Figures 2 and 3 show examples of
embryos after they have been freeze-dried. Optionally,
frozen or unfrozen contents or embryos can be pooled
in a suitable 



container, such as a beaker, or a plastic container,
and mixed or blended with a suitable solvent, if
necessary, to form a slurry. The solvent can be
suitably aqueous to wet the mixed contents or embryos
and be able to be frozen in a standard laboratory
freezer. Suitable solvents include water, aqueous
buffer, and the like. To form the slurry, it is
preferred that the contents and/or embryos are
blended. The contents or embryos can be blended or
homogenized with, for example, a hand-held blender or
other suitable means. The slurry can then be frozen as
described above and freeze-dried. Freeze-drying is
preferably performed at an ultimate temperature in the
range of about -800C to about - 1O0C, more preferably
in the range of about -65 0C to about -15 0C, and even
more preferably in the range of about -400C to about
-200C and a pressure of about 500 millitorr, or other
suitable pressure as can be determined by the skilled
person. The freeze-drying process is preferably
maintained at the ultimate temperature for a period of
in the range of about 1 to about 6 hours, more
preferably in the range of about 2 to about 5 hours,
and even more preferably in the range of about 3 to
about 4 hours. The whole freeze-drying process is
typically conducted for a period in the range of about
15 to about 45 hours, more typically in the range of
about 25 to about 35 hours, and even more typically in
the range of about 28 to about 32 hours.In accordance
with another aspect of the invention, the freeze-dried
contents, freeze-dried embryo, or freeze-dried slurry
is dispersed and/or pulverized if necessary to form a
substantially homogeneous powder. The contents that
were freeze-dried individually or in smaller groups
can be combined together before or after the
pulverization step to form a substantially homogeneous
powder. The pulverization can be done, for example,
mechanically using a suitable machine, such as a
coffee bean grinder or a hammer mill, or manually
using a suitable tool, such as a glass rod. Figure 4
shows an example of pulverized freeze-dried embryo.
The powder is optionally sterilized before being
stored and/or used. A suitable sterilization should be
one that does not adversely affect certain
freeze-dried components. In association with any
process described herein, preservatives to control
microbial growth can be blended into the powder or
concentrate before it is stored. Preservatives can
also be added at another stage of the manufacture,
including before the freeze-drying or concentration
step instead of, or in addition to, being added to the
powder or concentrate. Suitable preservatives include
common food preservatives such as 0.5% w/w sodium
benzoate and 0.2% w/w potassium sorbate. Other
suitable preservatives could be selected by the
skilled person. The powders produced by the processes
disclosed herein can be stored in suitable,
substantially air-tight containers. Suitable
containers include plastic bags, barrels, plastic
containers, bottles, combinations thereof, and the
like. For example, the powder can be packaged under
controlled, aseptic conditions into sterile
polyethylene/polypropylene bottles with tamper-proof
security seals. The powder can be stored under a
substantially dry, inert gas, such as nitrogen. It is
preferred that the powder be stored at room
temperature or cooler, for example, at a temperature
in the range of about 1O0C to about 25C, more
preferably in the range of about 150C to about -200C.
For long term storage, it is preferred that the powder
is stored at a temperature of about -100C or below,
or, more preferably, -200C or below. The powder can be
stored for a period of time in a substantially
desiccated atmosphere. The powder can also be
vacuum-packed. In accordance with another embodiment
of the present invention, a slurry is prepared as
described above, or can be prepared by separating the
contents or embryos of at least one fertilized egg
from the egg shell, and pooling the separated contents
or embryos in a suitable container. The separated
contents or embryos can be cooled duringthis step. For
example, the container can be placed on ice to
facilitate cooling. The contents or embryos can be
blended by methods described above to produce a
slurry. Figure 5 shows an example of a container of a
slurry of embryos. The slurry can be freeze-dried as
described above, or partially or wholly used for
extraction procedures as follows. An aqueous
extraction procedure can be performed by mixing the
slurry with an aqueous solution for a period of time.
The aqueous solution may comprise water, an aqueous
buffer, or any other aqueous solvent. If the aqueous
solution comprises water, it is preferred that the
water is distilled and, more preferably, also
deionized before use. For example, the water can be
treated using reverse osmosis (R.O.). The slurry and
the aqueous solution can be mixed, for example, by
stirring for a period of time, the period of time
being in the range of about 5 to about 60 minutes,
more preferably in the range of about 10 to about 45
minutes, and even more preferably in the range of
about 15 to about 40 minutes. It is desired that the
aqueous solution has sufficient exposure to the
contents of the slurry so that any substantially
hydrophilic molecules in the solution are dissolved in
the aqueous solution. The aqueous solution can be of a
substantially equal volume to the slurry, but volumes
of 1.5 times, 2 times, or even 3 times the volume of
the slurry can 



be used. Optionally, the mixture can be warmed
slightly during the mixing step. After the mixing, the
aqueous solution can be substantially clarified by
substantially removing any solid portions in the
mixture by suitable means such as centrifugation or
filtration. The clarified aqueous portion can then be
frozen and freeze dried to produce a powder that is
optionally sterilized according to methods described
herein. According to another aspect of the invention,
the slurry produced by any of the methods described
above can be mixed with a substantially hydrophobic
solvent. The substantially hydrophobic solvent is
preferably chilled. Suitable hydrophobic solvents
include, for example, ether, chloroform, hexane,
petroleum ether, or acetonitrile. For example, ether,
especially diethyl ether, can be used. The slurry is
mixed with the hydrophobic solvent for a period of
time as described above. As will be recognized by a
person skilled in the relevant arts, any steps of a
process using a substantially hydrophobic solvent
should be conducted in a fume hood or similar device,
and the solvents should be kept away from open flames
or heat sources. After the mixing period, the solid
portions of the mixture can be substantially removed
from the solvent portion by suitable means such as
centrifugation or filtration. The solvent portion will
comprisesubstantially a hydrophobic solvent portion
and may also comprise an aqueous portion. The solvent
portion can be transferred to a separating runnel or
essentially equivalent device to separate the aqueous
portion from the hydrophobic solvent portion. If the
top layer is the hydrophobic solvent portion, it can
be siphoned off the top or removed from the separating
funnel after the bottom aqueous layer is removed.
Alternatively, the bottom aqueous portion can be
frozen, thereby allowing the top ether-based layer to
be decanted. The aqueous portion can be extracted a
number of times, for example, about 3 times, with the
hydrophobic solvent. The hydrophobic solvent can be of
substantially equal volume to the aqueous portion, or
can be 1.5 times, 2 times or even 3 times the volume
of the aqueous solvent. Other ratios may also be
suitable. After the extraction process, all of the
hydrophobic isolates can be pooled and concentrated by
a suitable method. The concentrated isolates can be
stored at a temperature below room temperature, such
as about 5C in a suitable container that is
substantially sealed from the atmosphere, such as a
sealed vial. According to another aspect of the
invention, a slurry produced by any of the methods
described above can be clarified before an extraction
procedure. Preferred clarification steps include
methods of filtration, using such filters as sieves or
filter papers or pads. Other clarification steps can
include methods of centrifugation. A filter aid, such
as Superflow DE(tm) can be added to the filtrate
produced by the filtering step before further
clarification. Some of the resultant filtrate can be
frozen in suitable containers for freeze-drying. Also,
some of the resultant filtrate can be mixed with a
hydrophobic solvent as described above so that an
aqueous layer and a hydrophobic layer are formed. The
layers can be separated, concentrated, and stored as
described herein. The fertilized egg isolate prepared
by various processes described herein could be
formulated to increase potency by repeating and/or
combining processes. For example, aqueous and/or
hydrophobic solvent extraction can be repeated on the
same sample to concentrate active compounds.
Fertilized Egg Isolate - Uses Fertilized egg isolate
as prepared by the processes described herein, or as
prepared by similar processes which will be readily
apparent to the skilled person upon learning of the
present invention, can be used to treat patients
suffering from mental health disorders, including
depressive mood disorders, such as major depressive
disorder, dysthymicdisorder, depressive phase of
bipolar disorder, depression due to a general medical
condition such as depression associated with dementia
or schizoaffective disorder, substance-induced
depression and seasonal affective disorder, anxiety
disorders, such as generalized anxiety disorder,
social phobia and panic disorder, and sexual
dysfunction. As will be appreciated by those skilled
in the relevant arts, treating such disorders as
depression or anxiety can be a useful approach for
treating other disorders and/or syndromes with which
they may be associated, such as those listed above. In
one embodiment, the patient is a human. As described
in detail herein, it has been determined that the
fertilized egg isolate of the present invention
antagonizes the binding interactions of certain
ligands with their receptors. In particular, it has
been found that the fertilized egg isolate of the
present invention has the capacity to displace
glutamate from four of its major receptors. In
addition, the fertilized egg isolate can displace the
neurotransmitter neurokinin A (NKA) from its receptor,
neurokinin 2 (NK2 receptor). To the knowledge of the
present inventors, this is the first known instance in
which these two receptor groups have been shown to be
antagonized by a single substance. Glutamic acid
(glutamate) is one of the most excitatory substances
within the human brain. A number of diseases and
conditions are known to be mediated by or 



associated with activation of one or more glutamate
receptors. These diseases and conditions include
depression (see, for example, Paul, Toro, Mathew 2005,
Krystal, Sanacora 2003, Svenningsson, McNaIIy), major
depressive disorder (see, for example, Maeng,
Chourbaji, Mathew 2008), anxiety (see, for example,
Rorick-Kehn), Alzheimer's disease (see, for example,
Walton, Koch, Hynd), epilepsy (see for example, Kew,
Vincent), schizophrenia (see, for example,
McCullumsmith, Lewis, MacDonald, Javitt), impairment
of brain cell function after stroke/ischemia (see, for
example, Ginsberg, Kew), amyotrophic lateral sclerosis
(Lou Gehrig's Disease) (see, for example, Mathew 2008,
Miller), lathyrism (see, for example, Spencer,
Ravindranath), autism (see, for example, Chez), mental
retardation (see, for example, Bowie), disturbances of
cognition (see, for example, Cheon), bipolar
depression (see, for example, Mathew 2008) and mania
(see, for example, Krystal). Furthermore, it has been
shown that antagonists of the glutamate receptor, such
as ketamine and riluzole can be used to treat
depression (Mathew 2008), major depressive disorder
(Maeng, Mathew 2008, Zarate 2004, Sanacora 2007),
amyotrophic lateral sclerosis (Mathew 2008, Miller)
and bipolar depression(Mathew 2008, Zarate 2005). The
inhibition of activation of one or more glutamate
receptors, by inhibiting glutamate' s binding to its
receptor, can diminish or eliminate conditions or
diseases mediated by or associated with one or more
glutamate receptors. Since it has been determined, as
described herein, that the fertilized egg isolate of
the present invention binds to one or more glutamate
receptors, the fertilized egg isolate of the preset
invention can be used to treat diseases and conditions
associated with or mediated by one or more glutamate
receptors. Accordingly, another aspect of the
invention features a method for treating a disease or
condition associated with or mediated by a glutamate
receptor using fertilized egg isolate, the method
comprising the step of administering a therapeutically
effective amount of the fertilized egg isolate to a
patient in need thereof. Among such glutamate
receptors are the ionotropic glutamate receptors, for
example, the -amino-3-hydroxyl-5-
methyl-4-isoxazole-propionate (AMPA) receptor, the
kainate receptor and the N-methyl- D-aspartic acid
(NMDA) receptor. The disease or condition associated
with or mediated by a glutamate receptor can include
depression, major depressive disorder, anxiety,
Alzheimer's disease, epilepsy, schizophrenia,
impairment of brain cell function after
stroke/ischemia, amyotrophic lateral sclerosis (Lou
Gehrig's Disease), lathyrism, autism, mental
retardation, disturbances of cognition, bipolar
depression or mania. A number of diseases and
conditions are also known to be mediated through or
associated with activation of the NK2 receptor. Such
diseases or conditions include depression (see, for
example, Dableh, Ahlstedt, Michale, Louis, Steinberg,
Salome, Holmes, Steinberg, Husum), anxiety (see, for
example, Ahlstedt, Michale, Louis, Greibel, Steinberg,
Stratton, Teixeira, Walsh, Salome, Holmes), irritable
and inflammatory bowel syndrome (see, for example,
Ahlstedt, Lecci, Evangelista, Toulouse), inflammatory
airway diseases (see, for example, Bai) and urinary
incontinence (see, for example, Ahlstedt, Rizzo).
Furthermore, it has been shown that antagonists of the
NK2 receptor, such as saredutant (SR 48964) can be
used to promote antidepressant-like effects (Salome,
Dableh, Steinberg, Michale, Louis) and anxiolytic
effects (Teixeira, Salome, Griebel, Michale, Louis) in
animal models, and studies in humans have also been
conducted. The inhibition of activation of the NK2
receptor, by inhibiting NK2's endogenous ligand(s),
e.g., NKA from binding to its receptor, can diminish
or eliminate conditions or diseases mediated by or
associated with the NK2 receptor. Since it has been
determined, as described herein, that the fertilized
egg isolate of the present inventionbinds to the NK2
receptor, the fertilized egg isolate of the present
invention can be used to treat diseases and conditions
associated with or mediated by the NK2 receptor.
Accordingly, another aspect of the invention features
a method for treating a disease or condition
associated with or mediated by an NK2 receptor using
fertilized egg isolate, the method comprising the step
of administering a therapeutically effective amount of
the fertilized egg isolate to a patient in need
thereof. The diseases or conditions associated with or
mediated by an NK2 receptor can include depression,
anxiety, irritable bowel syndrome or urinary
incontinence. The fertilized egg isolate used in the
treatment of a disease or condition associated with or
mediated by one or more of a glutamate receptor and an
NK2 receptor can comprise freeze-dried embryo,
ovalbumin, and clear sac from the fertilized egg or it
can be produced such that it does not comprise a
substantial amount of the yolk from the fertilized
egg. The fertilized egg isolate can be prepared
according to methods described herein, or by similar
methods known to those skilled in the art. In the
methods for treating a disease or a condition
associated with or mediated by a glutamate receptor or
an NK2 receptor, the patient may or may not be being
treated by psychotherapy concurrently with the
treatment. Another aspect of the invention is methods
of treatment of mental health disorders 



comprising the administration of fertilized egg
isolate to a patient in need, and uses of fertilized
egg isolate for such purposes. The fertilized egg
isolate described herein can be formulated for and
administered as various dosage forms, such as those
adapted for administration by the oral (including
buccal and sublingual), rectal, nasal, topical
(including buccal, sublingual, and transdermal),
vaginal, rectal, or parenteral (including
subcutaneous, intramuscular, intravenous, or
intradermal) routes. Particularly preferred are dosage
forms adapted for administration by the oral route.
Other preferred dosage forms include those adapted for
administration by the vaginal or rectal route, such as
a suppository. Fertilized egg isolate formulations
adapted for oral administration can be presented as
discrete units such as capsules, tablets,
microparticles, powders, granules, solutions or
suspensions in aqueous or non-aqueous liquids, edible
foams or whips, or oilin- water emulsions or
water-in-oil emulsions. The fertilized egg isolate can
be combined with a suitable oral, non-toxic
pharmaceutically acceptable inert carrier. In the case
ofcapsules, a suitable encapsulator, such as a gelatin
sheath, can be used to encapsulate the fertilized egg
isolate alone or in combination with suitable
non-toxic pharmaceutically acceptable inert
carrier(s). In respect of tablets and capsules, for
example, suitable carriers can include, but are not
limited to, edible carbohydrate, such as, for example,
starch or mannitol, flavoring, preservative,
dispersants, binders, and coloring agents, and can
include fumed silica. The formulation can also be
prepared to prolong or sustain the release of the
fertilized egg isolate, in accordance with means known
to those skilled in the pharmaceutical formulation
arts. An effective dosage for treatment will depend on
the patient. Effective dosages can range from about
200 to about 6000 mg/day, or from about 500 to about
4000 mg/day, or from about 750 mg/day to about 3500
mg/day, or from about 800 to 3000 mg/day, or from
about 1000 to 2500 mg/day. For example, the effective
dosage could be about 2000 mg/day. The term "treat"
means improving the disease or condition of a patient
to whom the fertilized egg isolate of the present
invention is being administered. This term includes
ameliorating the disease or condition, and such
amelioration can be determined using standard tests
known in the art. The term also includes preventing
the disease or condition from occurring or
re-occurring, such as in prophylactic or maintenance
therapy. Another aspect of the invention features a
method for inhibiting an activity of a glutamate
receptor comprising contacting the glutamate receptor
with an effective amount of fertilized egg isolate.
This method can be performed using an ionotropic
glutamate receptor, for example, an AMPA receptor, a
kainate receptor or an NMDA receptor. In addition, the
invention features a method for inhibiting an activity
of an NK2 receptor comprising contacting the NK2
receptor with an effective amount of fertilized egg
isolate. The activity of a glutamate receptor or an
NK2 receptor can be inhibited, for example, by
inhibiting binding of the receptor by its endogenous
ligand(s) (e.g., glutamate for the glutamate receptors
and NKA for the NK2 receptor), or commercially
available exogenous ligands, such as AMPA, NMDA,
kainate, CGP 39653 or MDL- 105,509 for the glutamate
receptors, and saredutant for the NK2 receptor.
Methods for inhibiting such a binding interactions and
for detecting such binding inhibition are known to
those skilled in the art, and are also described
herein. Activity of the glutamatereceptor or NK2
receptor can be inhibiting by 100% or by less than
100% (for example, by 90%, 80%, 70%, 60%, 50%, 40%,
30%, 20% or 10%). Methods for inhibiting the activity
of a glutamate receptor or an NK2 receptor can be
carried out in vitro (for example, in a cell, cell
lysate, or a sample containing a portion of a cell,
for example, just the relevant receptor) or in vivo
(for example, in a human patient). According to a
further embodiment of the invention, the fertilized
egg isolate can be formulated with other compounds
which may be useful for treating mental health
disorders. For example, the fertilized egg isolate can
be formulated with compounds that may inhibit the
breakdown of serotonin, such as monoamine oxidase
inhibitors. Still other objects and advantages of the
present invention will become readily apparent to
those skilled in the art from the detailed
description, wherein only the preferred embodiments
are described, simply by way of illustration. As will
be realized, the invention is capable of other and
different embodiments, and its several details are
capable of modification in various obvious respects,
all without departing from the invention. Accordingly,
the description and examples below are to be regarded
as illustrative in nature, and not as restrictive.
EXAMPLES Example 1 Fertilized hen eggs that were 8-9
days old were selected. The whole egg was disinfected
with 70% ethanol and left in the fume hood to allow
the 70% ethanol to 



evaporate. The eggs were broken and the contents were
dropped through a sterile 1.0 mm mesh. The shells and
filtrate were discarded. The retentate, both solid and
liquid, was collected and chilled on ice. The
retentate was homogenized at 5C. The homogenate
(slurry) was poured into sterile stainless steel
trays, frozen, and freeze-dried. The dried product was
pulverized with a grinder. Preservatives 0.5% w/w
sodium benzoate and 0.2% w/w potassium sorbate were
added to the powder, and the mixture was blended. The
finished powder was stored at 2-8C (short term) or
-2O0C (long term). Example 2 Chicken embryos were
harvested at 8 days old from fertilized hen eggs
according to the following method:(i) 24 brown eggs
were received; (ii) when cracked open, only 22 of 24
eggs where found fertilized containing the developed
embryo (91.6% fertilization rate); (iii) embryos were
removed and washed (x2) briefly in sterile PBS and
immediately frozen at -200C in individual 50 mL
(milliliter) test tubes; (iv) 10 test tubes were then
freeze dried in a freeze dryer (shelf temp. = -400C,
condenser temp. -52C); (v) at the end of the cycle,
the individual embryos (while in test tube) were
crushed with a sterile glass rod and the resulting
powder ( 1.7 g (grams)) was packaged; (vi) the 12
remaining embryos were pooled in a small beaker and
blended with a small amount of water using a hand held
blender; (vii) the resulting slurry was immediately
frozen and subsequently freeze dried as above. Results
Once dried, the powder ( 1.7 g) was dispersed and made
homogeneous using a glass rod = Lot# A. Each embryo
yielded 0.17 g powder. The dried slurry ( 1.6 g) was
dispersed and made homogeneous using a glass rod =
Lot# B. Each embryo yielded 0.14 g powder (moisture
unknown). Example 3 Sixty fertilized eggs (8 day old
embryos) were received. The following is a description
of the preparation of both the aqueous and the ether
isolates. All eggs were sprayed with 70% (v/v) ethanol
to sterilize the external surface and the eggs were
left in the laminar flow hood for the alcohol to
evaporate. The eggs were broken and the embryos and
the attached clear sac with its clear watery content
were carefully separated from the rest of yolk and
vascular material. Then, all material, that is, the
embryo and clear sacs, was pooled in a beaker that had
been chilled on ice. Following the harvest, the
material was blended with the help of a hand held
blender, resulting in a slurry.The resulting slurry
(approx. 200 mL) was split into two equal halves; one
was used for extraction with water and the second for
ether extraction. Aqueous isolate To the 100 mL
slurry, 100 mL of R.O. water was added and the
material was stirred at room temperature for 30
minutes. The material was clarified by centrifugation
and the aqueous top layer was collected (200 mL 1.1%
solids). The aqueous top layer was then frozen and
subsequently freeze dried. The dry powder weighed 1.0
g. Ether isolate To 100 mL of the slurry, 100 mL of
previously chilled ether was added. The mixture was
shaken at room temperature and then subjected to
centrifugation. At the end of the centrifugation
period (15 minutes at 50C), the top aqueous/ether
layer was transferred to a separating funnel and the
top ether layer was collected either by siphoning or,
after a period of freezing at -2O0C that froze the
lower turbid aqueous layer leaving the top clear
yellow ether layer unfrozen, decanting. The lower
aqueous layer was extracted again with an equal volume
of ether as described above and the process was
repeated three times. The ether isolate was then
concentrated and dried in the Rotavap(tm) to a small
volume (approximately 1 mL). The sample was kept at
50C. Example 4 Four hundred twenty fertilized eggs
(8-9 day old embryos) were sprayed with 70% (v/v)
ethanol to sterilize the external surface as much as
possible and the eggs were left in a fume hood for the
alcohol to evaporate. The eggs were broken (62 out of
420 were found unfertilized, fertilization rate =
85.2%) and the embryos and their attached clear sac
with its clear watery content were carefully separated
from the rest of yolk and vascular material and all
material, that is, the embryo and clear sacs, was
pooled in a beaker that had been chilled on ice. The
harvested material (approx. 2 L) was kept at 50C.
Aqueous isolate 



Following the harvest, the material was blended with a
hand-held blender that produced a slurry. The
resulting slurry (approx. 2 L) was passed through a
metal sieve(MESH no. 20). The filtrate was further
clarified with a paper filter pad and DE 6000. The
cake left on the filter pad was discarded. To the
filtrate, Superflow DE(tm) was added and the material
was further clarified by passing through a filter pad.
All filtration was done using a Buchner funnel at
bench scale level. The majority (about 1200 - 1300 mL)
of the resulting filtrate was separated and
immediately frozen in trays for freeze drying (1.9%
solids). The remaining 500 mL was mixed with an equal
volume of previously chilled ethyl ether in a 1 L
bottle and kept at 5C until separation of the two
layers. Ether isolate To 500 mL of the slurry, 500 mL
of previously chilled ether was added, the mixture was
shaken at room temperature and then subjected to
centrifugation. At the end of the centrifugation
period (15 minutes at 50C) the top aqueous/ether layer
was transferred to a separating funnel and the top
ether layer was collected either by siphoning or after
a period of freezing at -200C that will freeze the
lower turbid aqueous layer, leaving the top clear
yellow ether layer to be decanted. The lower aqueous
layer was extracted again with 300 mL of ether as
described above and the isolates were pooled in a
round-bottom, previously chilled flask. The ether
isolate was then concentrated and dried in the
Rotavap(tm) to a small volume. The sample was kept at
50C. Example 5 Fertilized Egg Isolate A To produce
fertilized egg Isolate A, 8-9 day old whole fertilized
hen eggs were disinfected with 70% ethanol and left in
a fume hood to allow the solvent to evaporate. The
eggs were then broken and the contents dropped on or
through a sterile 1.0 mm mesh. The shells and filtrate
were discarded. The retentate, which comprised the
embryo, clear sac, and all or a substantial part of
the albumen and consisted of solid and semi-solid
and/or liquid portions, was chilled on ice and then
homogenized at 5C. The homogenate (slurry) was poured
into sterile stainless steel trays, and freeze-dried.
The dried product was pulverized in a grinder to give
Isolate A. To Isolate A, the preservatives sodium
benzoate (0.5% w/w) and potassium sorbate (0.2% w/w)
were added and the mixture was blended. The finished
powder was stored at 2-8C (short term) or -200C (long
term). HPLC AnalysisThe finished powder containing
fertilized egg Isolate A was analyzed by High
Performance (or Pressure) Liquid Chromatography
(HPLC). The results were quantified using a
multiple-wave absorption detector. Absorption was read
at 215 nm. A Pharmacia Superdex 200 10/300GL size
exclusion column (10 mm i.d. x 300 mm) was used for
fractionation. The separation range of the column was
10 kDa-600 kDa. The column was equilibrated with 20 mM
phosphate + 0.3 M NaCl, pH 7.5. The sample was
analyzed at a flow rate of 0.5 niL/min. A
representative chromatogram is shown at Figure 6.
Certificate of Analysis The finished powder containing
Isolate A was also subjected to standard analytical
procedures to measure purity and the content of
protein, fat, ash, moisture, and various contaminants.
A representative sample of the results is shown at
Figure 7 . Formulation A Capsules In order to prepare
capsules of Formulation A, 4000.0 g (+/- 2%) of the
finished powder containing Isolate A, sodium benzoate
(0.5 % w/w) and potassium sorbate (0.2% w/w) was mixed
with 40 g (+/- 2%) of fumed silica using geometric
dilution. The mixture was sifted, and the mixing and
sifting were repeated, resulting in Formulation A. The
Formulation A mixture was encapsulated using Mini-Cap
300#0 white capsules to a target fill weight of 505 mg
to produce Formulation A capsules. Example 6 Study of
Formulation A for Treatment of Major Depressive
Disorder (MDD) and Disorders/Symptoms Related Thereto
The efficacy and safety of a fixed dose of Formulation
A to treat mental disorders, such as MDD and related
disorders and symptoms, were studied. This study
included evaluation of the effect of Formulation A on
reducing symptoms of anxiety, improving quality of
life, and improving symptoms of sexual dysfunction.
Description of Evaluation Techniques Hamilton
Depression Rating Scale- 17 Item - "HAM-D" or "HAM-D
17" This is a leading rating scale used in North
America for evaluating depression in a patient. The
total scores are interpreted as follows: very severe,
>23; severe, 19-22; moderate, 14-18; mild, 8-13; and
no depression, 0-7.Hamilton Anxiety Rating Scale- 14
Item- "HAM-A" This rating scale evaluates the level of
anxiety in a patient. The score levels are interpreted
as follows: <17, mild; 18-24, mild to moderate; and
25-30, moderate to severe. 



. Montgomery-Asberg Depression Rating Scale - "MADRS"
This is a leading rating scale used in North America
for evaluating depression in a patient. The following
mean scores correlate with global severity measures,
according to a study: very severe, 44; severe, 31;
moderate, 25; mild, 15; and recovered, 7. Beck
Depression Inventory - "BDI" This is a commonly
employed measure of depressive symptoms typically used
as a self-assessment instrument. The total score is
the simple sum of the 2 1 item scores. Generally, a
score < 9 indicates no or minimal depression, 10-18
indicates mild-tomoderate depression, 19-29 indicates
moderate-to-severe depression, and >30 indicates
severe depression. However, a score of 0-4 may suggest
possible denial of depression and a score of 40-63 may
suggest possible exaggeration of depression or a
histrionic or borderline personality disorder. Arizona
Sexual Experience Scale - "ASEX" This is a 5-item
rating scale that quantifies sex drive and evaluates
levels of arousal, vaginal lubrication/penile
erection, ability to reach orgasm, and satisfaction
from orgasm. Possible total scores range from 5 to 30,
with the higher scores indicating more sexual
dysfunction. General Health Questionnaire Scoring -
"GHQ" The quality of life dimension may have been
assessed with the Short-Form 36 (SF-36). This
questionnaire evaluates such problems as the ability
to concentrate, feelings of worry, low
self-confidence, feelings of low self-worth,
unhappiness, and depression. The scoring is as
follows: Likert Scale 0, 1, 2, 3 from left to right.
12 items, 0 to 3 each item. Score Range 0 to 36.Scores
vary by study of population. Scores about 11-12 are
typical. Score >15 evidence of distress. Score >20
suggests severe problems and psychological stress.
Diagnostic and Statistical Manual of Mental
Disorders-IV-Text Revision- "DSMIV TR" This is the
standard diagnostic manual in North America for mental
health professionals that comprehensively classifies
mental disorders and provides widely accepted criteria
for diagnosing them based on the best empirical
evidence available. The primary effect measured was
the repeated analysis of variance with the score on
the HAM-D as the outcome variable. Secondary effect
measures included the CGI-S and CGI-I, MADRS, SF36,
BDI, HAMA and ASEX. Description of Study An open-label
study was carried out at Mount Sinai Hospital (MSH) in
Toronto, Ontario, Canada. Patients were recruited by
media advertisement, referral from the MSH outpatient
program and from other clinical centres. This protocol
describes an open pilot study to investigate
Formulation A's potential antidepressant activity. The
goal of the pilot study was to demonstrate that
Formulation A has the potential to significantly
improve MDD beyond the levels of the known placebo
effect well established in other trials and that
Formulation A is an acceptable treatment in this
patient population. Secondary aims of this pilot study
were to evaluate the effect of Formulation A on
reducing symptoms of anxiety and improving quality of
life. Each patient was screened for MDD using DSM-IV
TR criteria and the HAM-D. Once entered, they were
assigned to the open-label Formulation A study for a
period of 8 weeks. The patients were further assessed
by a global measure, the CGI severity (GCI-S) and
improvement (CGI-I) scales. Side effects were
systematically evaluated using The Udvalg for Kliniske
Undersgelser (UKU) Side Effect Rating Scale
(Lingjaerde). Secondary measures of depressive
symptoms were the Montgomery Asberg Depression Rating
Scale (MADRS) and the Beck Depression Inventory (BDI)
as self assessment instruments. The quality of life
dimension was assessed with the Short-Form 36 (SF-36).
Anxiety was assessed using the 14 item HAM-A.In the
fixed dose open trial, patients were treated for
depression based on standard treatment protocols for
depression. The investigators determined the severity
of depression with the rating scales at baseline, and
at repeated visits at weeks (W) 2, 4, 6, and at week
8. In intervening weeks patients were seen in brief
clinical assessments (V) to evaluate depression and
medication tolerance. Dosage of Formulation A The
dosage of Formulation A was about 2000 mg/day (2
Formulation A capsules of about 500 mg each, taken
orally twice a day). Inclusion Criteria of Patients 



For inclusion in this study, patients had to have met
a number of inclusion criteria, including criteria
(i)-(vi), as described below. (i) A clinical diagnosis
fulfilling DSM-IV TR criteria for major depressive
disorder, single episode or recurrent. (ii) 17- Item
Hamilton Depression Rating Scale (HAM-D 17-item) total
score at baseline of 18 or higher. (iii) Males/Females
18-65 years of age who require a new or a change in
their medication treatment for diagnosed major
depression. Treatment decisions were made solely upon
the clinician's judgment of the standard of care
appropriate to that patient. However augmentation
strategies are not permitted during the 8 week trial.
(iv) English language literacy. (v) Signed written
informed consent obtained (vi) A negative pregnancy
test at screening. Exclusion Criteria Patients were
excluded from this study if they met a number of
exclusion criteria, including criteria (i)-(xiii), as
described below. (i) Any other DSM IV TR diagnosis
including a clinical diagnosis of depression other
than DSM-IV TR MDD (single episode/recurrent, e.g.,
chronic depression and/or refractory depression were
excluded). (ii) Judged to be at significant risk for
suicide (HAMD suicide item >1) orhaving a history
suggesting significant current potential for self
harm. (iii) Any antidepressant medication other than
Formulation A. (iv) Subjects who were taking and
unable or unwilling to discontinue natural health
products used for depression. (v) Women who were
pregnant, breast-feeding, intending to become pregnant
in the next 12 months or on insufficient contraceptive
protection. (vi) Clinically significant organ system
diseases, e.g., cardiovascular, hepatic, renal,
endocrine, gastrointestinal, metabolic, or other
systemic diseases. (vii) Course of electroconvulsive
therapy (ECT) during the observational period. (viii)
Suffer from a major neurological condition (i.e.,
Parkinson's disease, Huntington's disease),
cerebrovascular disease (i.e., stroke), metabolic
conditions (i.e., Vitamin B12 deficiency), autoimmune
conditions (i.e., systematic lupus erythematosus),
viral or other infections (i.e., hepatitis,
mononucleosis, human immunodeficiency), or cancer.
(ix) Clinical or subclinical hypo/hyper thyroidism
(e.g., elevated TSH). (x) Allergies to poultry or
eggs. (xi) Subjects who were receiving psychotherapy
or who began psychotherapy during the trial. (xii)
Subjects with clinically significant abnormal
laboratory results from screening blood and
urinalysis. (xiii) Subjects who became significantly
worse during the washout period. Study Design This was
a single site, open-label, randomised study of 25
patients designed to validate the efficacy and safety
of Formulation A monotherapy. The trial consisted of
an 8 week evaluation period preceded if necessary by a
2 week antidepressant washout period.Screening Once
the physician and/or research coordinator fully
informed the subject of the study, the nature of the
treatment, and the other options available to them,
and the subject signed the informed consent document,
the physician made the clinical DSM IV TR diagnosis
and administered the HAM-D 17. Eligible subjects then
had a medical, psychiatric history and concomitant
therapy review followed by a physical examination. In
addition, baseline laboratory tests were taken by the
research coordinator including urine (Routine &
Microscopic), CBC differential and platelets,
electrolytes, bilirubin, BUN, creatinine, TSH, Liver
Function Tests, Serum creatinine, and ECG. A pregnancy
screen for female patients was obtained by hCG blood
test. Pregnant patients and those with clinically
significant abnormal laboratory tests were excluded.
WeekO Patients returned for a Baseline visit (Week 0)
and were assigned to Formulation A monotherapy by the
physician. Patients who were depressed and on a
current but ineffective antidepressant were offered
the switch to Formulation A. Following Weeks Following
the initial assessment and initiation of Formulation A
therapy (Vl and V2) the scheduled visits occurred
every week for 8 weeks (W2-W8, V3-V6). Those who were
on another antidepressant drug and who chose to enter
the study entered a 1-2 week 



washout period before beginning the 8 week active drug
trial. The washout period was at the clinical
discretion of the physician. During this time,
patients were monitored in a visit one week into the
washout by the psychiatrist and further monitored by
phone by the study coordinator mid-week. It is
recognized that depression may worsen during the
washout period. However, if the prior drug was
ineffective or partially ineffective the risks that a
1-2 week delay will significantly induce depressive
decline in this protocol are not substantially greater
than usual care as long as subjects are carefully
monitored during this time and appropriate
intervention instituted as necessary. If Formulation A
were not to be an effective antidepressant for a
particular patient, the patient may be at risk for
undue prolongation of depression. However, depression
is a chronic disorder which is generally present for
months prior to being diagnosed or treated so an
additional 8 weeks in the presence of careful
monitoring together with institution of Formulation A,
a potentially effective medication, should not be
substantially different from standard care.Moreover,
standard care, as already discussed, is only effective
in about 60% of patients and therefore often requires
the same possible reevaluations and drug alterations.
At V2 (may be combined with Vl (WO)) to V6 (W8), the
following procedures were performed by the supervising
psychiatrist (PI) and/or the research coordinator: -
Weight - Height - Vital Signs - Hamilton Depression
Rating Scale (17 item) (HAM-D 17) (Hamilton 1967). -
Clinical Global Impression (CGI-S, CGI-I) (Guy) -
Montgomery- Asberg Depression Rating Scale (MADRS)
(Montgomery) - Beck Depression Inventory Scale (BDI)
(10).- Quality of Life (SF-36) (Ware). - Hamilton
rating scale for anxiety (HAMA) (Hamilton 1959) -
Udvalg for Kliniske Undersogelser (UKU) (Lingjaerde)
(Reporting of Adverse Events) (except at V2) -
Medication Compliance (except at V2) Study visits were
estimated at about one hour with the exception of the
baseline visit which may have taken 2 hours. If
subjects became more depressed while in the study they
were evaluated by the principal investigator to
determine the best clinical approach. If deemed
necessary, Formulation A was stopped in favour of
another antidepressant treatment. This was a clinical
decision made solely on the basis of best practices in
the treatment of depression and on the patient's best
clinical interests. General supportive contact with
the patients by the physician and the research
coordinator was permitted, and the contact was
generally restricted to answering pertinent questions
about the patient's illness course and treatment. No
formal psychotherapy was permitted. Statistical
Methods The primary effect was tested using a repeated
analysis of variance with the scores of the HAM-D 17
as the outcome variable. A significant time effect
supports thehypothesis. The total anticipated sample
size of 25 patients was large enough to detect changes
on the HAM-D 17 as follows 0.65 standard deviations
(two-tailed one sample P< 0.05). The reported standard
deviations on the HAM-D- 17 were in the range of 4.5
to 6.5. Therefore, the design of this study had 80%
power to detect average changes as small as 4.3 points
on this 52 point scale. As per inclusion criteria,
participants each had a HAM-D 17 score of greater than
17. The Franck criterion for remission was a HAM-D 17
of 9 or under. This study used a more conservative and
accepted level of 7 or under. The effect size of 4.3
was sufficiently sensitive to detect clinical
improvement from scores greater than 17 to scores less
than 10. Positive outcome was statistically based on
an expected placebo response rate ranging from 30% to
50% in treatment trials for depression. In this study,
a placebo response rate of 40% was assumed. Some
analysis of responders and remitters was carried out
as appropriate. Results A total of 23 patients were
entered into the study. Three of the subjects, (#104,
#105 and # 118) were never treated and hence, their
results were not considered analyzable. Of the 20
subjects that received at least one dose of
Formulation A, 16 of them completed the 8 week study.
The remaining 4 subjects did not complete the 8 week
study, but since they each received at least one dose
of Formulation A, their results were deemed
analyzable. The reasons these 4 subjects did not
complete the entire study included non-compliance with
the medications and/or appointments, impatience with
the results, and the subject leaving the country. The
results for the 20 subjects who received at least one
dose of Formulation A are provided in the below
tables. Total Score Sheet for HAM-DCOVERS FOR
ELECTROCHEMICAL CELLS AND RELATED METHODS 



PRIORITY OF INVENTION This non-provisional application
claims the benefit of priority under 35 U.S.C.  119(e)
to U.S. Provisional Patent Application Serial No.
61/021,822, filed January 17, 2008, which is herein
incorporated by reference. BACKGROUND [0001]
Electrochemical cell systems, such as fuel cell
systems have been identified as attractive power
supplies for a wide range of applications.
Environmental conditions both surrounding the system
and proximal to the system can influence the operation
and performance of electrochemical cells. Favorable
environments in proximity to the electrochemical cells
can improve cell performance. As examples, humidity,
temperature, mass-transport of reactants, and
pollutant or contaminant levels present in the
electrochemical cell can affect performance of the
cell. [0002] Currently, sub-systems can be integrated
into an electrochemical cell system to control
operating parameters of the electrochemical cell and
provide desired conditions within the electrochemical
cell. For example, in some fuel cell systems, external
humidification systems, heaters and cooling loops, and
reactant delivery pumps and flow fields exist for
adjusting internal conditions of the fuel cell.
Alternately, fuel cell systems have been designed that
minimize use of ancillary components by integrating
features for passive control of internal conditions.
For example, fuel cells having planar architectures
for fuel cells have been developed that provide a
passive breathing surface for receiving reactant.
Water retention barriers can be used to manage water
evaporation from the fuel cells. Conventionally, water
retention barriers include porous materials disposed
over the active areas and impermeable frames sealed
around the perimeter of the fuel cells.[0003] Active
control systems can result in substantial parasitic
power losses and a larger overall footprint. Further,
existing technologies which attempt to passively
control internal conditions still exhibit membrane
dehydration and significant performance losses. For
fuel cells using flow fields, overall performance can
be low as a result of uneven water content and
localized hot spots across the fuel cell even though a
net self-humidifying environment may be possible. For
planar fuel cell architectures, evaporation of water
from passive breathing surfaces can still cause
membrane dehydration, and performance remains limited
by insufficient water content in the membrane. BRIEF
DESCRIPTION OF THE DRAWINGS [0004] In the drawings,
which are not necessarily drawn to scale, like
numerals describe substantially similar components
throughout the several views. Like numerals having
different letter suffixes represent different
instances of substantially similar components. The
drawings illustrate generally, by way of example, but
not by way of limitation, various embodiments
discussed in the present document. [0005] FIG. 1
illustrates a cross-sectional view of a prior art
electrochemical cell system. [0006] FIG. 2 illustrates
a cross-sectional view of an electrochemical cell
system, including an off-set cover, according to some
embodiments. [0007] FIG. 3 illustrates a
cross-sectional view of an electrochemical cell
system, including an off-set cover with optional
porous layer, according to some embodiments. [0008]
FIG. 4 illustrates a cross-sectional view of an
electrochemical cell system, including an off-set
cover with an optional porous layer, according to some
embodiments. [0009] FIG. 5 illustrates a perspective
view of an electronic device powered by an
electrochemical cell utilizing an off-set cover,
according to some embodiments.[0010] FIG. 6
illustrates a perspective view of an electronic device
utilizing an off-set cover, according to some
embodiments. [0011] FIG. 7 illustrates a block flow
diagram of a method of delivering a reactant to an
electrochemical cell array, according to some
embodiments. [0012] FIG. 8 illustrates a graphical
view of modeling results of calculated diffusion
length versus gap height, according to some
embodiments. SUMMARY [0013] Embodiments of the present
invention relate to an electrochemical cell system.
The system includes an array of electrochemical cells,
including a reactive surface, the surface having one
or more active regions and one or more less-active
regions in contact with the one or more active
regions. The system also includes a cover, including a
transport layer having one or more transport barrier 



regions and one or more opened regions. The transport
barrier regions are in proximity to the active regions
and the opened regions are in proximity to the
lessactive regions. [0014] Embodiments also relate to
an electrochemical cell array cover including a
transport layer, including one or more transport
barrier regions and one or more opened regions. The
transport barrier regions overlay one or more active
regions of one or more electrochemical cells of an
electrochemical array. [0015] Embodiments also relate
to a method for operating an electrochemical cell
array, including contacting active regions of an
electrochemical cell array with a reactant fluid via
opened regions in a cover and inhibiting a product
fluid from being removed from the local environment
through use of the cover. DETAILED DESCRIPTION [0016]
The Detailed Description includes references to the
accompanying drawings, which form a part of the
Detailed Description. The drawings show, by way of
illustration, specific embodiments in which the
invention can be practiced. These embodiments are also
referred to herein as "examples." All publications,
patents, and patent documents referred to in this
document are incorporated byreference herein in their
entirety, as though individually incorporated by
reference. In the event of inconsistent usages between
this document and those documents so incorporated by
reference, the usage in the incorporated reference(s)
should be considered supplementary to that of this
document; for irreconcilable inconsistencies, the
usage in this document controls. [0017] In this
document, the terms "a" or "an" are used, as is common
in patent documents, to include one or more than one,
independent of any other instances or usages of "at
least one" or "one or more." In this document, the
term "or" is used to refer to a nonexclusive or, such
that "A or B" includes "A but not B," "B but not A,"
and "A and B," unless otherwise indicated. [0018] In
the appended claims, the terms "including" and "in
which" are used as the plain-English equivalents of
the respective terms "comprising" and "wherein." Also,
in the following claims, the terms "including" and
"comprising" are open-ended, that is, a system,
device, article, or process that includes elements in
addition to those listed after such a term in a claim
are still deemed to fall within the scope of that
claim. Moreover, in the following claims, the terms
"first," "second," and "third," etc. are used merely
as labels, and are not intended to impose numerical
requirements on their objects. [0019] Embodiments of
the invention relate to a cover for an electrochemical
cell array and related system. The present invention
relates to a novel structural relationship between
active regions of an electrochemical cell array and
transport barrier regions integrated in a cover that
unexpectedly improves performance. Specifically,
transport barrier regions of the cover are arranged in
proximity to the active regions of the electrochemical
cells to provide a transport shield between the active
regions and the external environment. The transport
barrier regions may shield all or a portion of the
active regions. In some embodiments, the
electrochemical cell may be a fuel cell. [0020]
Conventionally, operation of electrochemical cells,
such as fuel cells, at higher current densities
typically favors increasing mass-transport to the
active areas by opening or expanding regions in
proximity to active areas. However,embodiments of the
present invention allow for sufficient reactant
delivery to the active areas when using materials with
transport barriers between the active areas and the
external environment by instead providing an indirect
flow pathway to the active areas via less-active areas
surrounding the active areas. [0021] This indirect
flow pathway can facilitate a microclimate or local
environment that provides more favorable conditions
across the active area to improve performance of the
fuel cells. This indirect flow path may effectively
reduce transport to the active regions orthogonal to
the reactive surface and increase transport to the
active regions in-plane to the reactive surface and
may further include tortuous flow through a porous
layer. The indirect flow contacts all or only a
portion of the perimeter of the active regions of the
electrochemical cells. [0022] The cover can be
integrated in a housing of a portable device, for
example as described in commonly-owned U.S. Patent
Application Publication No. 2007/0090786, entitled
"Devices powered by conformable fuel cells" and
commonly-owned U.S. Patent Application Publication No.
2006/0127734, entitled "Flexible fuel cells having
external support", the disclosures of which are herein
incorporated by reference in their entirety. The cover
can be disposed on a passive reactant delivery surface
of the fuel cells. Architectures of fuel cells may be
planar, although the covers can conform to any
suitable architecture. Examples of such fuel 



cells can be found in commonly owned U.S. Patent
Application Publication No. 2005/0250004, entitled
"ELECTROCHEMICAL CELLS HAVING CURRENTCARRYING
STRUCTURES UNDERLYING ELECTROCHEMICAL REACTION
LAYERS," , and commonly-owned U.S. Patent Application
Serial No. 12/238,241 , entitled "Fuel cell systems
including space-saving fluid plenum and related
methods", filed Sept 25, 2008, the disclosures of
which are herein incorporated by reference in their
entirety. Materials included in the cover can include
combinations of conductive and non-conductive
materials.Definitions [0023] As used herein, "reactive
surface" refers to a surface of an electrochemical
cell array in which all or a portion of an
electrochemical reaction is supported or carried out.
[0024] As used herein, "active region" refers to
reactive areas in contact with or integrated into a
reactive surface of an electrochemical cell or cell
array. The active regions support all or a portion of
an electrochemical reaction. The active regions may
include one or more catalysts, conductive or
non-conductive materials or gas-diffusion layers, as
examples. [0025] As used herein, "less-active region"
refers to an area in contact with or integrated into a
surface of an electrochemical cell or cell array in
which no electrochemical reactions occur or are
supported or only a negligible amount occurs or is
supported. Less-active regions may include current
collectors, structural support members or insulating
gaps. [0026] As used herein, "transport layer" refers
to a region in an electrochemical cell cover providing
a flow path for a reactant flow. The reactant flow may
be actively or passively moved through the flow path.
The transport layer may include transport barrier
regions and opened regions, for example. [0027] As
used herein, "transport barrier region" refers to
materials or components that impede, affect, or block
transport mechanisms. The transport barrier regions
may be a mechanical cover and may be substantially or
fully impermeable to air or water, or a fuel cell
reactant (e.g. fuel) for example. For example, the
mechanism impeded, affected, or blocked may be any
combination of transport mechanisms including water
evaporation from the active areas (e.g. due to reduced
convective fluid flow over the active regions), fully
or partially demobilized water vapor, heat transfer
(direction independent) between the active regions and
the external environment, reduced influx of pollutants
and/or contaminants (for example CO, NH3, NOx,
Volatile Organic Compounds, salts), current transfer
(or lack thereof) from the active areas, etc. These
mechanisms can provide other beneficial conditions
such as increased relative humidity in the
electrochemical cell, membrane hydration, higher
operating pressures, higher limiting current
densities,improved in-plane conductivity, etc. The
transport barrier regions may be conductive or
non-conductive or may be composite, comprising
conductive and non-conductive regions. Conductivity
may refer to electrical conductivity or thermal
conductivity. If electrically conductive, the
transport barrier regions may be electrically isolated
from the active regions. A portion of the one or more
transport barrier regions may be electrically
conductive, thermally conductive, or a combination
thereof, for example. The transport barrier regions
may be electrically insulating, thermally insulating,
or combinations thereof. [0028] As used herein,
"opened region" refers to a pathway through which
reactant may flow. Opened regions may be holes, vents,
slots, panels, pores or a porous material or layer.
[0029] As used herein, "electrochemical array" refers
to an orderly grouping of electrochemical cells. The
array may be planar or cylindrical, for example. The
electrochemical cells may include fuel cells, such as
edge-collected fuel cells. The electrochemical cells
may include batteries. The electrochemical cells may
be galvanic cells, electrolyzers, electrolytic cells
or combinations thereof. Examples of fuel cells
include proton exchange membrane fuel cells, direct
methanol fuel cells, alkaline fuel cells, phosphoric
acid fuel cells, molten carbonate fuel cells, solid
oxide fuel cells, or combinations thereof. The
electrochemical cells may include metal-air cells,
such as zinc air fuel cells, zinc air batteries, or a
combination thereof. [0030] As used herein,
"two-dimensional (2-D) fuel cell array" refers to a
sheet which is thin in one dimension and which
supports a number of fuel cells. A two-dimensional
fuel cell array may be a flexible fuel cell layer. A
flexible fuel cell layer may be flexible in whole or
in part, so-as-to embrace, for example, an
electrochemical layer having one or more rigid
components integrated with one or more flexible
components, The fuel cells have active areas or active
regions of one 



type (e.g. cathodes) that are accessible from one face
of the sheet and active areas or active regions of
another type (e.g. anodes) that are accessible from an
opposed face of the sheet. The active areas may be
disposed to lie within areas on their respective faces
of the sheet (e.g. it is not mandatory that the entire
sheet be covered withactive areas, however, the
performance of a fuel cell may be increased by
increasing its active area. [0031] As used herein,
"external environment" or "external conditions" or
"environmental conditions" refer to the atmosphere in
proximity to the cover, whether that environment
resides inside or outside a device or housing.
External conditions include temperature, humidity,
pollutant or contaminant level, for example. [0032] As
used herein, "local environment" or "microclimate" or
"local conditions" refer to the atmosphere in the
proximity of the active region(s) of the
electrochemical cell array. Such microclimate may be
the environment in which reactant fluids interact with
active regions of an electrochemical cell. For
example, the local environment may refer to the
atmosphere in the volume between the active region and
the transport barrier region of the cover. Local
conditions may include temperature, humidity,
pollutant or contaminant level, for example. [0033] As
used herein, "metal-air cells" refer to an
electrochemical cell including zinc air fuel cells,
zinc air batteries or a combination thereof. [0034]
Referring to FIG. 1, a cross-sectional view 100 of a
conventional electrochemical cell system is shown. The
electrochemical cell system may include a combination
of active regions 106 interspersed with less-active
regions 108, disposed on a reactive surface 104. In a
planar electrochemical cell layer, the anodes and
cathodes may be disposed on opposing sides of the
layer. In a fuel cell, a fuel (e.g. hydrogen,
methanol, butane, formic acid) is provided to the
anodes (not shown) of the fuel cell layer 102, while
an oxidant 116 (e.g. air) is provided to the active
region 106 (e.g. a cathode) on a reactive surface 104.
The fuel and oxidant react to form electricity and
reaction products 118 (e.g. water vapor, CO2, etc,
depending on fuel composition). Fuel cells often need
some form of external structure to provide support,
compression, etc, to ensure proper operation. Since
the electrochemical reaction is dependent on reactant
access to the active regions, conventional logic would
dictate locating non-porous areas of any such support
system or cover away from the active areas of the fuel
cells. As illustrated in FIG. 1,non-porous regions or
transport barriers 112 are located proximal to
less-active regions 108 of the fuel cell array, while
opened regions 114 are located proximal to active
regions 106 of the array. In such a fashion, maximum
air access 116 is provided to the active regions 106
of the array. Further, reactant products 118 can
easily be removed from the reaction sites. [0035] A
further consideration for operation of electrochemical
cell arrays, such as fuel cell arrays using proton
exchange membranes (PEM), is water balance. Proton
exchange membranes require a certain amount of
hydration in order to facilitate proton transport, as
the proton conductivity is influenced by the water
content of the membrane. However, there must not be so
much water that the electrodes that are bonded to the
electrolyte flood, blocking the pores in the
electrodes or gas diffusion later. A balance is
therefore needed, between sufficient humidification of
the membrane and sufficient evaporation of water from
the cathodes. This balance can be difficult to
achieve, particularly in passive fuel cells. [0036]
Referring to FIG. 2, a cross-sectional view 200 of an
electrochemical cell system, including an off-set
cover is shown, according to some embodiments. An
electrochemical cell array 202 may include one or more
active regions 206 and one or more less-active regions
208, disposed on a reactive surface 204. The
lessactive regions 208 may be in contact with or
surround the active regions 206, or may be interposed
with the active regions 206, and may optionally
separate adjacent active regions 206. The active
regions 206 may alternate with the less-active regions
208, for example, such that each active region 206 is
adjacent a less-active region 208 on each side of the
active region 206. The active regions 206 may have a
width (w) 220. A transport layer 210, which may also
be referred to as a 'cover', may include opened
regions 214 and transport barrier regions 212. hi the
illustrated embodiment, the transport barrier regions
212 may be substantially aligned with the active
regions 206 of the electrochemical cell array, while
the opened regions 214 may be substantially aligned
with the less-active regions 208 of the array. In such
a configuration, rather than a reactant flow 116
having direct access to the active region 106 (as
illustrated in FIG. 1), the reactant flow 216 may
instead be indirectly provided to the active region
206 (as illustrated in FIG. 2). hi such
embodiments,the reactant flow may be directed to the
reaction sites of the active region 206 along the
plane of the active region 206 from the perimeter of
the active region 206, rather 



than directly contacted with the active region. [0037]
In the embodiment shown in FIG. 2, the air access to
the active areas may be proportional to the length
(into the page) of the active region and the dimension
of the air gap d 222 and inversely proportional to the
width w (220) of the active region. By contrast, the
air access to the active area of the array illustrated
in FIG. 1 may be proportional to the length (into the
page) of the active region 106 and the width 120 of
the active region 106. Depending on the dimensions of
the active region and the air gap, air access to the
active regions shown in FIG. 2 may be reduced (e.g.
relative to the array shown in Figure 1). Further,
transport of oxidant to reaction sites of the active
region 206 may occur by diffusion, rather than
convective transport of oxidant. In order for the
array to operate correctly, at least a stoichiometric
quantity of oxidant needs access to reaction sites of
the active region; however, it may be advantageous to
limit oxidant access beyond stoichiometric quantities
to prevent drying of the membrane. [0038] Modeling
results show that the configurations shown in FIG. 2
may have practical size limits. In an embodiment where
the electrochemical cell array is an air-breathing
fuel cell array, and the off-set cover is disposed in
proximity to the cathodes of the array, in order for
the fuel cell to still get enough oxygen to operate,
equation 1 [0040] may be used to calculate the oxygen
diffusion distance where Do2 is oxygen diffusivity, hf
is 6222, F is Faraday's constant (96485 C), co2 is
oxygen concentration at the edge of the transport
barrier region, I is oxygen consumption rate (current
density). Current density and oxygen consumption rate
also affect the oxygen availability; at higher
consumption rates more oxygen access may be required
to support device operation. [0041] FIG. 8 illustrates
the maximum distance oxygen can diffuse laterally
under a solid cover versus the height of the plenum (d
- 222 in Fig. 2), assuming theoxygen is diffusing
through a space filled with air (as opposed to through
a porous layer) and that the current density, / , is
125 mA/cm2 and oxygen concentration at the edge of the
transport barrier region, co2, is 0.1. [0042]
Referring to FIG. 3, an optional porous intermediate
layer 350 may be disposed between the transport layer
310 and the array 302. The array 302 may include a
reactive surface 304 in which the active regions 306
and less-active regions 308 are supported by or
integrated into. The porous intermediate layer 350 may
be positioned between the reactive surface 304 and
transport layer 310. The porous layer may be its own
discrete entity, disposed on the reactive surface 304
of the array 302, may be integrated into all or part
of the reactive surface 304, or may be integrated into
the transport layer 310. If a porous layer is disposed
between the array and the cover, then the modeling
results would be affected by a different (e.g. lower)
diffusivity of fluid through the porous layer relative
to an open space. Consequently, the addition of a
porous layer may impact the maximum allowable width w
(322) of the active region. For instance, if the
diffusivity of fluid in the porous media is lower than
the diffusivity of fluid in an open space, then the
maximum diffusive length (and therefore maximum width
of the active region) would be lower than in an
embodiment with no porous media between the cover and
the cell. [0043] In addition to affecting reactant
supply to the electrochemical cell, the cover,
including transport barrier region placement and size,
opened region placement and size, and optional porous
layer, may further affect removal of reaction product
fluids from the local environment proximal to the
array. For example, in an air-breathing fuel cell
array, the cover may affect access of oxygen to the
cathodes of the array, but may also impede removal of
product water vapor from the local environment. A
porous layer may provide benefit by affecting
diffusivity in the local environment, such that
sufficient oxygen is provided to the cathodes to
support the electrochemical reaction, but that
diffusion of product water is inhibited sufficient to
provide adequate proton conductivity in the ion
exchange membrane to also support the reaction, but
not inhibited to the point that the cathodes of the
fuel cell array become flooded with too much
water.[0044] In another example, the cover may be
disposed proximal to the anodes of a fuel cell array,
and may affect rate and quantity of fuel provided to
the anodes. [0045] The porous layer may be
manufactured of an adaptable material. The porous
layer may be manufactured of a thermo-responsive
polymer. The polymer may include a plurality of pores.
Adaptive materials included in the cover can respond
to conditions external to the cover, conditions at or
near the fuel cells, active control mechanisms, other
stimuli, or any combination thereof. Some 



examples of conditions include temperature, humidity,
an electrical flow, etc. One example of a
thermo-responsive adaptable material is described in
U.S. Pat. No. 6,699,61 1, filed May 29, 2001, entitled
"FUEL CELL HAVING A THERMORESPONSIVE POLYMER
INCORPORATED THEREIN," the disclosure of which is
incorporated herein. [0046] The cover may include
multiple components or layers. For example, the cover
may include a porous layer disposed between a
transport layer (having the transport barrier regions
and opened regions) and the electrochemical cells. The
cover, the exterior layer, the porous layer, other
suitable layers, or any combination thereof may be
removable and/or may include an adaptive material
responsive to stimuli. Examples of covers having
removable features and adaptive materials are
described in commonly-owned co-pending U.S. Pat. Appl.
No. 12/238,040, filed September 25, 2008, entitled
"FUEL CELL COVER," the disclosure of which is herein
incorporated by reference. [0047] Referring to FIGS. 2
and 3, the cover or transport layer includes transport
barrier regions 212, 312 in proximity to active
regions 206, 306 and opened regions 214, 314 in
proximity to less-active regions 208, 308 of the
electrochemical cells. The transport barrier regions
212, 312 may be disposed such that they are
substantially aligned with the active regions 206,
306, or may be disposed such that they are of slightly
smaller width than the active region width (w) 220,
320 or slightly larger than the active region width
220, 320. In such embodiments, it is possible that the
transport barrier regions 212, 312 may overlap the
less-active regions 208, 308. Proportionally, the
portion of the transport barrierregion 212, 312
disposed above the active regions 206, 306 may be
greater than the portion over the less-reactive
regions 208, 308. The opened regions 214, 314 allow
reactants to contact the electrochemical cell array -
the size of the opened regions may be varied to allow
more or less reactant access to the array hi some
embodiments, the cover can be used to affect transport
of an oxidant to the cathode regions of one or more
fuel cells. The transport barrier region 212, 312 may
align fully with the active regions 206, 306 or
overlap the active regions 206, 306. The opened
regions 214, 314 may substantially align with the
less-active regions 208, 308, or may be smaller or
larger in width than the less-active regions 208, 308.
If the transport barrier regions 212, 312 are
electrically conductive, they may be partially or
fully electrically isolated from the active regions
206, 306. This may be accomplished by substantially
insulating the transport barrier regions 212, 312 from
the active regions 206, 306, insulating the transport
barrier regions 212, 312 from the less-active regions
208, or insulating the transport barrier regions 212,
312 from at least a portion of either, for example.
Transport barrier regions 212, 312 may be insulated
from selected active regions and less-active regions
so as to avoid a shortcircuit between neighboring
cells in an array. It will be understood by those
skilled in the art that there are many variations in
electrical configurations possible (e.g. parallel,
serial, combinations thereof), and electrical
insulation may be determined accordingly. [0048]
Referring to FIG. 4, a cross-sectional schematic of an
embodiment wherein the porous intermediate layer 452
does not extend across the entirety of the
electrochemical cell array 402. It should be
understood that the schematic is solely for
illustrative purposes, and that the porous
intermediate layer 452 may be larger or smaller than
illustrated, or, alternatively, the porous layer may
extend across the width 422 of the active regions 406,
but have a discontinuity across the less-active
regions 408. While the discussions above reference
contacting an oxidant to the cathodes of an
electrochemical cell array, the same principles may be
applied to the contacting a reactant (e.g. fuel) with
the anodes of an electrochemical cell array. [0049]
Referring to FIG. 5, a perspective view 300 of an
electronic device powered by an electrochemical cell
utilizing an off-set cover is shown, according tosome
embodiments. An off-set cover 304 may be attached or
in contact with an electronic device 302. The cover
304 may include openings 306, 308, such as vents,
slots or panels. The cover 304 may include a plurality
or pores or holes 402 (see FIG. 6). [0050] Panels may
be configured into the cover to vary the dimensions of
opened regions or openings 306, 308. The cover 304 may
also include a porous material, for example. Panels
may be provided that modify the aperture of the opened
regions or openings 306, 308 (e.g. by sliding across
the opened regions) to vary reactant flow between the
active regions and the external environment. The
position of the panels can be varied to adapt to
various electrochemical cells having exposed active
regions. For example, the panels may be positioned to
selectively expose portions of active areas of
electrochemical cells or selectively expose 



portions of the electrochemical cell array. The
position of the panels can be user actuated via manual
or electronic mechanisms or can be actuated based on
detected conditions. Some examples of conditions for
varying the position of the panels include external
environmental conditions, performance of the system,
and modes, such as standby or power delivery modes, of
the portable application device. [0051] The electronic
device 302 may be a fuel cell powered device. The
device 302 may be a cellular phone, satellite phone,
PDA, smartphone, laptop computer, computer accessory,
ultra mobile personal computer (UMPC), display,
personal audio or video player, medical device,
television, transmitter, receiver, lighting device,
flashlight or electronic toys. The device 302 may be a
refueler, such as an electrolyser, for fuel cell
powered electronic devices, for example. A fuel for a
fuel cell may be hydrogen, for example, although any
suitable fuel such as methanol, ammonia borane,
hydrazine, ethanol, formic acid, butane, borohydride
compounds etc. may be utilized. [0052] The cover 304
may be removable or may be integrated into the housing
of the device 302. One or more transport barrier
regions of the cover 304 may be integrated into the
housing of the device 302, for example. [0053]
Referring to FIG. 7, a block flow diagram 700 of a
method of operating an electrochemical cell array is
shown, according to some embodiments.An
electrochemical cell array may include a reactive
surface, having one or more active regions and one or
more less-active regions in contact with the one or
more active regions. The active regions may include a
catalyst and an ion-exchange membrane. A cover may
include opened regions through which fluids may pass
and transport barrier regions which are partially or
substantially impermeable to fluids. The transport
barrier regions of the cover may be in proximity to
the active regions of the array and the opened regions
of the cover may be in proximity to the lessactive
regions of the array. The cover and the reactive
surface of the electrochemical cell array may define a
local environment in proximity to the active regions
of the array. [0054] Active regions of an
electrochemical cell array may be contacted with a
reactant fluid via opened regions in a cover. Further,
a product fluid may be inhibited from being removed
from the local environment proximal to the
electrochemical cell through use of the cover. [0055]
In the case of a fuel cell array with an ion exchange
membrane, inhibiting removal of a product fluid may
further result in hydrating or humidifying the
ion-exchange membrane, which may be beneficial for
operation of the array. [0056] Contacting 702 and
inhibiting 704 may be passive, such as by diffusion.
The reactant may follow an indirect path to the active
regions (via the opened regions in the cover), which
may lower the velocity of the reactant. Such a
reactant flow may be more diffusive than convective,
for example. [0057] Contacting 702 the reactant flow
with the active regions and inhibiting 704 removal of
product fluid may be affected, restricted or
obstructed. Affecting may include varying the
dimension of the opened regions or directing the flow
of reactant through a porous layer, for example. If
the porous layer includes an adaptable material,
affecting may include varying a property of the
adaptable material. The property of an adaptable
material may be its porosity, for example. Contacting
702 and inhibiting 704 may be varied in response to an
environmental condition in proximity to the
electrochemical cells of the array. The environmental
conditions may include one or more of a temperature,
humidity, or environmental contaminants level.[0058]
Contacting 702 and inhibiting 704 may also be varied
in response to a signal, for example. For example, the
adaptive material may be heated in response to a
signal. By heating the adaptive material, one or more
of the adaptive material properties may be varied. In
another example, the aperture of the opened regions
may be enlarged or reduced in response to a signal.
[0059] The performance of the electrochemical cell
array may be determined periodically or continuously
monitored. [0060] The above description is intended to
be illustrative, and not restrictive. For example, the
above-described examples may be used in combination
with each other. Other embodiments can be used, such
as by one of ordinary skill in the art upon reviewing
the above description. Also, in the above Detailed
Description, various features may be grouped together
to streamline the disclosure. This should not be
interpreted as intending that an unclaimed disclosed
feature is essential to any claim. Rather, inventive
subject matter may lie in less than all features of a
particular disclosed embodiment. Thus, the following
claims are hereby incorporated into the Detailed
Description, with each claim standing on its 



own as a separate embodiment. The scope of the
invention should be determined with reference to the
appended claims, along with the full scope of
equivalents to which such claims are entitled. [0061]
The Abstract is provided to comply with 37 C.F.R.
1.72(b) to allow the reader to quickly ascertain the
nature and gist of the technical disclosure. The
Abstract is submitted with the understanding that it
will not be used to interpret or limit the scope or
meaning of the claims.CLAIMS What is claimed is: 1. An
electrochemical cell system, comprising: an array of
electrochemical cells, including a reactive surface,
the surface having one or more active regions and one
or more less-active regions in contact with the one or
more active regions; and a cover, including a
transport layer having one or more transport barrier
regions and one or more opened regions; wherein the
transport barrier regions are in proximity to the
active regions and wherein the opened regions are in
proximity to the less-active regions. 2. The system of
claim 1, wherein the transport barrier regions are
substantially aligned with the active regions. 3. The
system of claim 1, wherein the opened regions are
substantially aligned with the less-active regions. 4.
The electrochemical cell system of claim 1, wherein
the electrochemical cells comprise fuel cells. 5. The
electrochemical cell system of claim 1, wherein the
one or more lessactive regions separate adjacent
active regions. 6. The electrochemical cell system of
claim 1, wherein the electrochemical cells comprise
galvanic cells, electrolytic cells, electrolyzers or
combinations thereof. 7. The electrochemical cell
system of claim 4 wherein fuel cells comprise proton
exchange membrane fuel cells, direct methanol fuel
cells, alkaline fuel cells,phosphoric acid fuel cells,
molten carbonate fuel cells, solid oxide fuel cells,
or combinations thereof. 8. The electrochemical cell
system of claim 1, wherein the electrochemical cells
comprise metal-air cells. 9. The electrochemical cell
system of claim 1, wherein the one or more active
regions comprise one or more catalysts. 10. The
electrochemical cell system of claim 1, wherein the
cover is removable. 11. The electrochemical cell
system of claim 1, wherein the cover is integrated
into a housing for a portable device. 12. The
electrochemical cell system of claim 1, wherein the
one or more transport barrier regions are
substantially impermeable to water. 13. The
electrochemical cell system of claim 1, wherein the
one or more transport barrier regions are
substantially impermeable to air. 14. The
electrochemical cell system of claim 1, wherein at
least a portion of the one or more transport barrier
regions are electrically conductive, thermally
conductive, or combinations thereof. 15. The
electrochemical cell system of claim 14, wherein the
conductive portions of the transport barrier regions
are electrically isolated from at least a portion of
the reactive surface.16. The electrochemical cell
system of claim 1, wherein the one or more transport
barrier regions are electrically insulating, thermally
insulating, or combinations thereof. 17. The
electrochemical cell system of claim 1, further
comprising a porous layer. 18. The electrochemical
cell system of claim 17, wherein the porous layer is
disposed between the cover and the array of
electrochemical cells. 19. The electrochemical cell
system of claim 17, wherein the porous layer is
disposed on the reactive surface of the array. 20. An
electrochemical cell array cover, comprising: a
transport layer, including one or more transport
barrier regions and one or more opened regions;
wherein the transport barrier regions overlay one or
more active regions of one or more electrochemical
cells of an electrochemical array. 21. The
electrochemical cell array cover of claim 20, wherein
the cover is removable. 22. The electrochemical cell
array cover of claim 20, further comprising panels
configured to vary the dimensions of the one or more
opened regions. 



23. The electrochemical cell array cover of claim 20,
wherein the one or more transport barrier regions are
electrically conductive, thermally conductive, or
combinations thereof. 24. The electrochemical cell
array cover of claim 20, wherein the opened regions
comprise slots, vents, holes, a porous material, or a
combination thereof.25. The electrochemical cell array
cover of claim 20, further comprising a porous layer.
26. The electrochemical cell array cover of claim 25,
wherein the porous layer comprises an adaptable
material. 27. The electrochemical cell array cover of
claim 25, wherein the porous layer comprises a
thermo-responsive polymer. 28. The electrochemical
cell array cover of claim 27, wherein the
thermoresponsive polymer includes a plurality of
pores. 29. The electrochemical cell array cover of
claim 28, wherein the pores are reduced at higher
temperatures. 30. A method for operating an
electrochemical cell array, comprising: contacting
active regions of an electrochemical cell array with a
reactant fluid via opened regions in a cover, the
electrochemical cell array including a reactive
surface, the surface having one or more active regions
and one or more less-active regions interposed with
the one or more active regions, the cover including
opened regions through which fluids may pass, and
transport barrier regions which are substantially
impermeable to fluids wherein the transport barrier
regions of the cover are in proximity to the active
regions of the array and wherein the opened regions of
the cover are in proximity to the less-active regions
of the array andwherein the cover and the reactive
surface of the electrochemical cell array define a
local environment in proximity to the active regions
of the array, inhibiting a product fluid from being
removed from the local environment through use of the
cover. 31. The method of claim 30, wherein the active
regions comprise a catalyst and an ion-exchange
membrane, the method further comprising hydrating the
ionexchange membrane with the product fluid. 32. The
method of claim 30, further comprising varying the
rate of contacting reactant fluid with the active
regions and varying inhibiting product fluid removal.
33. The method of claim 32, wherein varying the rate
comprises changing the dimensions of the opened
regions of the cover. 34. The method of claim 32,
wherein varying the rate comprises directing the fluid
through a porous layer. 35. The method of claim 34,
wherein the porous layer comprises an adaptive
material. 


