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Description of The drive system for wind tur- aliyygil gaall plAi goAi glﬁjﬂl Welale

bine with contra-rotating gen-
erator includes various embodi-
ments of belt drive pulley sys-
tems for a direct drive con-
tra-rotating wind generator. The
generator has a magnetic rotor
and an armature mounted on a
shaft configured to rotate in the
opposite direction from the
magnetic rotor. In some embod-
iments, a belt extends across
two pairs of coaxially mounted
idler pulleys between a pulley
on the magnetic rotor shaft and
a pulley on the armature shaft.
In other embodiments, the pul-
leys on the magnetic rotor and
armature shafts are double
sheave pulleys, and a first belt
extends across one or two coax-
ial pair(s) of idler pulleys be-
tween an inner and outer
sheave. Either the magnetic
rotor or the armature shaft or
both are coupled to a wind tur-
bine rotor.
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Description of jorates, in a single device, at  &anlg adljin éylga dann anlg  EXDUIwang

the Invention

least one sliding vane (SV) pump
for pressurizing the first fluid
flow and a sliding vane energy
recovery turbine (ERT) that re-
covers energy from a second
fluid flow such as the brine dis-
charge from a reverse osmosis
(RO) seawater desalination
system. The pumping device
comprises at least one rotor as-
sembly comprising a cylindrical
rotor with two sliding vanes in
respective slots, concentrically
disposed within an oval-shaped
enclosure defining two mirror
image crescent-shaped cham-
bers. Both chambers have inlet
and outlet passageways, one
chamber pressurizes the first
fluid flow and the second cham-
ber acts as a second out-
flow-driven ERT, thus enabling
the single rotor device to operate
as a pressurizing pump on the
first fluid flow, and the second
outflow-driven ERT to recover
energy from the pressure drop in
the second fluid flow, thus con-
tributing work to the SV pump,
saving energy and reducing oper-
ating costs.
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the Invention (STT-MRAM) makes it a leading candi-
date for a variety of embedded memory
applications including mobile cache, last
level on-chip cache and space applica-
tions. Even though 2-bit Multi-Level
Cell (MLC) STT-MRAMSs offer more ca-
pacity than their one-bit counterparts
do, it suffers from higher write energy,
performance overhead, and reduced cell
endurance due to two-write-transition
(TT) and Hard-Transition (HT). In this in-
vention, we offer a solution to tackle
write energy problem in MLC
STT-MRAM by minimizing the number
of TT and HT transitions. By analyzing
real applications, it was observed that
specific locations within a cache block
undergo significantly more TT and HT as
compared to others resulting in “hot lo-
cations”. These hot locations are more
detrimental to the lifetime and reliabili-
ty of MRAM device. In this work, we
propose a simple and intuitive dynamic
encoding scheme that eliminates all TT
and HT transitions at hot locations, thus
reducing energy consumption and im-
proving MLC STT-MRAM lifetime. Re-
sults are reported for PARSEC bench-
marks to demonstrate the effective-
ness and scalability of the proposed ap-
proach.
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Description of ~The system can be used for ex-  aaal plAill plaaiwl gany  glfiall wang

the Invention

amining the physical stability of
suspensions before being uti-
lized in real-life applications,
such as energy sector, medical
sector, petroleum industry, and
any other sector that uses such
type of working fluids. The
system determines the physical
stability of suspensions, at a
constant flow rate, through the
changes in system pumping
power requirements that re-
sults from the increase in effec-
tive viscosity of examined
working fluid. The proposed
technique is similar to the 3-w

Jid cildlenll salall jlydimll
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Description of The characterized suspensions

the Invention

are prepared within the system
by using an external homogeniz-
er mixing instrument, and there-
fore illuminate additional mixing
that would be caused from
transferring the working fluid
from an external dispersing
system to the physical stability
characterization instrument.
The flow rate and temperature
of the as-prepared suspension
can be controlled with the aid of
the attached pump and heat-
ing/cooling jacket.The construc-
tion material of the system is
glass (or high surface finish
acrylic) to eliminate the surface
friction effect on the dispersed
particles within the flowing sus-
pension.
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Potential
application
of the
invention

For researchers, com-
panies, and decision
makers to assess the
sustainability of energy
generation and conser-
vation devices when
used with nanofluids
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Description of Derivatized ~ phthalocyanines  (Pcs) (pilpwglliall aldinn — ¢lfisll wdng
the Invention (Pcs) and their heteroatom ana- ne  alall  gn  Layilkig
logues, azaphthalocyanines Culwogllialjlll - Gwilainll

(AzaPcs), bearing a variety of
highly active ligands, have
many advantageous properties
that make them suitable as
novel macrocyclic platforms.
Many peripherally/non-periph-
erally functionalized macrocy-
cles have been successfully em-
ployed as molecular platforms;
however, due to the lack of di-
rectional control of the out-
ward-facing reactive species,
retaining their planarity while
avoiding aggregation was quite
challenging. The present work
demonstrates the role of dual
directionality using multivalent,
orthogonal propargyl moieties
based on two novel Zn(ll)phtha-
locyanine (Pc1) and azaphthalo-
cyanine (AzaPc1) complexes.
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Description of
the Invention

These groups prevent the macr-
ocyclic planar cores from
self-associating in solution or in
the solid state, as confirmed by
1H NMR, UV-Vis and sin-
gle-crystal X-ray diffraction
analyses. Such activated sys-
tems are thus highly applicable
as key intermediates in the de-
velopment of “molecular plat-
forms” to generate

endless, applicable, non-aggre-
gated macrocyclic materials via
a variety of organic transforma-
tions, specifically, the powerful
click reaction, Cu(l)-catalysed
azide—alkyne cycloaddition
(CuAAC). In addition to their utili-
ty as efficient building blocks
suitable for further modification,
the photophysical/photochemi-
cal properties of these com-
pounds were also investigated
to determine their photocatalyt-
ic activities for valuable applica-
tions, such as in photodynamic
therapy (PDT).
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Potential
application
of the
invention

- Photodynamic therapy (PDT).

- Targeting agents for imaging
and fluorescent diagnostic.

- Molecular sensors - So-
lar-cells and super capacitors.

- Others such as molecular plat-
forms, catalysis, etc.
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Description of The apparatus for measuring (Cdlsentramment) Jonanli EIID-UI wing

the Invention

disentrainment rate of air in-
cludes a Confined Plunging
Liquid Jet Reactor (CPLIR)
having a downcomer column
surrounding a liquid jet. The end
of the downcomer column is
partially immersed in a receiving
liquid pool contained in a reser-
voir. A conical ring is placed in
the downcomer column below
the liquid jet, the ring bearing
against the wall of the down-
comer column and forming a
seal to define a headspace in
the column. A gas supply and
first bubble meter are connect-
ed to the column above the con-
ical ring to supply gas and
measure total entrainment. A
second bubble meter connected
to the headspace between the
ring and the receiving pool
measures disentrainment, and a
third bubble meter connected to
headspace above the receiving
pool outside the column meas-
ures net entrainment.
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Potential
Applications
of Invention

Gas-liquid reactors are em-
ployed in a variety of processes,
such as aerobic wastewater
treatment, air pollution abate-
ment, froth flotation and fer-
mentation, where typically the
objective is to contact the two
phases to promote mass trans-
fer. One of the unresolved chal-
lenges in such process is the es-
timation of disentrainment rate.
This patent will enable us, for
the first time, to measure the
disentrainment rate in confined
PLIR. This will help in designing
a more efficient reactor to opti-
mize the usage of the entrained
air through reducing air disen-
trainment rate (unused air).
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the Invention

from a multi-stage flash desali-
nation plant recycles the
high-salinity, high-temperature
brine output from a multi-stage
flash desalination plant to pro-
duce diluted brine suitable for
reinjection back into mul-
ti-stage flash desalination plant
as a makeup. The high-salinity,
high-temperature brine output
from the multi-stage flash de-
salination plant is diluted with
water extracted from treated
wastewater effluent output
from a wastewater treatment
plant, thus providing further re-
cycling of the treated wastewa-
ter effluent. Following osmotic
transfer of diluting water from
treated wastewater effluent to
produce the diluted brine, the
remaining concentrated treated
wastewater effluent passes
through a secondary filtration
system to yield a solid product
and a volume of permeate
water. The volume of permeate
water may be further mixed
with the diluted brine.
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Potential The method of recycling brine  Jglanll pgaidale] dduph jgaiw Cilduhill
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of continuous discharge of two
waste streams such as reject-
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ed-brine  from desalination dulai alhan (o (jected-Brine
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effluent (TWE) from wastewater dlhan (o (TWE) dallenll
treatment plants. Managingand ._anll @mll olo dallen

recycling such effluents will pre-
vent their final discharge into
our precious and valuable sea-
water, thus protecting marine
life (fauna and flora) and the
main source of our potable
water. Furthermore, recycling
the diluted brine through this
idea will potentially reduce the
consumption of fresh seawater
and the addition of chemicals
used in desalination process.
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PRODUCTION SYSTEM : iR et
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eam i )

Collegeand  College of life sciences — de-
partment of environmental

Department technology management

Patent No. US 11,396,469 B2

o All desalination plants discharge
Description of high salinity seawater as a
the Invention Wwaste stream referred to as

brine. Brine reject or brine
blow-down into seawater
causes thermal and salinity pol-
lution, and may contain other
contaminants such as chlorine
or chromium, resulting in a neg-
ative localized environmental
impact to proximal coastal re-
gions. Changes in seawater sa-
linity brings about many chal-
lenges that negatively impact
marine life, fauna and flora in
different  ways. Dissolved
oxygen depletion (hypoxia) is
one of the threats posed by con-
tinuous discharge of brine into
seawater. The zero pollution hy-
bridized  desalination  and
energy production system is a
fully integrated desalination
system for desalinating seawa-
ter and processing reject brine
efficiently and sustainably into
more useful products such as
low salinity water, wet and dry
salt, and green energy in addi-
tion to its essential role in miti-
gating the negative impact on
the marine life fauna and floraiin
different ways.
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Description of
the Invention

The hybrid desalination and energy
production system includes (Fig. 1):
» A desalination system (12) for
separating seawater into purified
water (desired product) and brine
(waste).

» Electrodialysis system (16) for
treating the brine and outputting
low salinity water, a hypersaline
brine solution, and H2 gas.

» Evaporator (18) for treating the
hypersaline brine solution and out-
putting salt and water vapor.

» Super-heater (22) for treating the
water vapor and out-putting a su-
perheated water vapor.

» Turbine (26) for receiving the su-
perheated water vapor to generate
energy.

» Gas scrubber (20) for receiving
the H2 gas from the electrodialysis
system and producing dry hydro-
gen.

» Hydrogen cell (24) for receiving
the dry hydrogen and outputting
energy.

» Condenser (28) converts the
vapor into condensate and low sa-
linity water.

» Desalinated water collection tank
(14) receives the desalinated or low
salinity water.

» A pressure retarded osmosis sys-
tem(30) receives brine, low salinity
water, and condensate from the
condenser to produce dilute brine.
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Potential
Applications
of Invention

This systems prevents dis-
charging brine from water
desalination plants but
rather use it in producing
low salinity water, environ-
ment-friendly energy, and
wet and dry salt used in
various applications (such
as producing chemicals in
the oil sector).
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Title of New Vitiligo Treatment 23 elh engn allc Al 1l
Invention Medicine and Protocol dgbiigllg;ﬁllam SUSCE
Invention : ‘Lol e .
Mohammed A. A. Al-Ansari Jloaplalc anang Al
Team Slnilll e TR G
College and Faculty of Medicine uhll dla il
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Patent No. US 11,123,390 B2 US 11,123,390 B2 Acly pg)
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Description of New method in treating vitiligo  pi (§lgdl glel Aajan ddiyh clfiadll Lang

the Invention

was designed with different
topical treatments with differ-
ent components and concentra-
tions. The main hypothesis was
constructed based on literature
research and basic laboratory
research before the clinical
phases. Our treatment corrects
the traditional path of photo-
therapy, with the new findings
of higher oxidative stress rate in
vitiligo melanocytes generating
chemokines leading to autoim-
mune. We find it questionable to
treat with the current psolaren
pharmaceutical concentration
alone to induce melanocytes re-
generation as UV radiation with
higher amount of psolaren
causes photooxidation that will
also cause damage to the tissue
under autoimmune with the
treatment factor. We also
thought that immunosuppres-
sive and antioxidants alone
might not deliver the melano-
cytes generation needed.
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DESCI‘iption of We have designed different concen-

the Invention

trations of different photosensitive
compounds mixed with other com-
ponents that help inducing melanin
with immunomodulation and fol-
lowing that with another treatment
that is rich in anti-oxidants, co-fac-
tors and coenzymes that protects
and induce important enzymes that
helps regenerate the pigment and
protect from the extra radiation
side-effects. The oxidant-antioxi-
dant shock treatment showed the
best results compared with sepa-
rating the two treatments and using
the treatment topically without ra-
diation. It is also considered one of
the very first commercialized treat-
ment that is “personalized” treat-
ment with different treatment
phases according to VRF drug line
announcement, that is based on the
patient response/history, the der-
matologist can chose the type and
the concentration based on the re-
sistant and sensitivity factor as well
as the response rate in different
treatment phases, as vitiligo patho-
genesis varies among different indi-
viduals. The clinical results showed
very good response rate. This in-
vention is also the first invention
that is commercialized globally
since the establishment of Kuwait
university, It is now available in the
global market with the brand name
“\/T-Treatment”,
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Potential
application
of the
invention

New vitiligo treatment methodolo-

y based on photo-oxidants fol-
lowed by anti-oxidants pulse treat-
ments that is combined with natu-
ral essential enzymes enhancers in
different concentrations and com-
ponents that can be personalized
based on treatment-response on
different patients. Sold under Brand
name VT Treatment is the first
patent to be commercialized global-
ly by Kuwait University.
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Description of The method of treating delayed ~ agjall pliill ailc (Gh JoAii clfinull cang

the Invention

healing of a wound associated
with diabetes includes adminis-
tering to the wound a composi-
tion comprising an anti-senes-
cence compound and a pharma-
ceutically acceptable carrier.
The anti-senescence compound
may be 18a-Glycyrrhetinic acid,
a Caveolin-1 (Cav-1) inhibitory
compound, or a Polymerase |
Transcript  Release  Factor
(PTRF-1) inhibitory compound.
The anti-senescence compound
may be effective in preventing
and/or reversing premature cel-
lular senescence. The anti-se-
nescence compound may be ef-
fective in promoting healing of a
wound, e.g., delayed or incom-
pletely healed wound. The an-
ti-senescence compound may
be effective in promoting heal-
ing of a delayed healing wound
or chronic wound of a diabetic
patient, such as a diabetic ulcer
or venous ulcer.
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Description of
the Invention

Recently, the importance of re-
sistance exercise (strength
training) has received great at-
tention by exercise scientists
and more research in this field is
necessary. However, forcing an-
imals to lift weights has been a
great challenge to the research-
ers. For the past a few decades
several models of animal resist-
ance exercise have been devel-
oped. However, often these
models involve using electric
shock, food depravation, or sur-
gery which can be counter-pro-
ductive when investigating
health benefits of exercise. The
apparatus developed in my lab-
oratory is designed to enable
small laboratory animals such
as rats lift weight without any
negative or positive reinforce-
ment and without the need for
familiarization. In this setup, the
animal pulls a pre-determined
weight through a long transpar-
ent tunnel. This tunnel has three
sections, namely; a middle long
section with two smaller identi-
cal trap sections at each end.
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Description of At the start, the animal enters in

the Invention

the first trap section and a
strong thread which has weights
at one end and runs through pul-
leys is secured to the tail of the
animal. The animal pulls the
weight behind its back through
the long middle section of the
tunnel until it reaches the end of
the tunnel getting into the
second trap section. This trap
section is then moved to the be-
ginning of the tunnel by ex-
changing positions with first trap
section placing the animal at the
beginning of the three-section
tunnel to start a new cycle. This
arrangement allows full control
on the amount of load, number
of repetitions, number of runs
and the resting time between
runs showing a close resem-
blance to the human resistance
training workouts.
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Potential
application
of the
invention

The purpose of this invention is to
enable small laboratory animals
such as rats to perform resistance
(weight lifting) exercise. This appa-
ratus will be highly beneficial for re-
searchers who are interested in the
growing field of resistance exercise
science. In addition, research labo-
ratories of sports supplement com-
panies will benefit from this inven-
tion to test their sport-targeted nu-
tritional products on small animals.
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