FACULTY OF ENGINEERING AND
ARCHITECTURE

NON-INVASIVE BIOLOGICAL, CHEMICAL MARKERS AND TRACERS MONITORING DEVICE IN BLOOD
Measure biological and chemical markers without any extraction of blood
Applications

Number

The invention measures biological and chemical markers and tracers in
blood including glucose concentration without any extraction of blood. It is a
non-invasive method using Radio Frequency and Antenna Circuits and
Systems. It is a wearable device that can be a glove, an arm band, a watch, a
bracelet, a neckless, an anklet or a sleeve that can non-invasively measure
these blood physiological markers such as glucose levels in an
instantaneous manner and continuous manner.

US 16/152,990
PCT/US2018/054627
CNIPA 201880076939.2.

Problem Addressed

Inventors

Diabetes Mellitus is increasing worldwide at an unprecedented pace. The
World Health Organization has declared it as a global epidemic. The annual
cost with diabetes management will increase from an approximate 376$
billion in 2013 to 490$ billion in 2030. Currently, monitoring of blood glucose
concentrations is mainly done by self-monitoring blood glucose systems
which involves the users pricking their fingers for each estimation. Current
techniques for self-blood glucose monitoring tend to be invasive, painful and
high cost.

Department of Electrical and Computer Engineering
Joseph Costantine
Rouwaida Kanj

Status
Patent Pending

Department of Anatomy, Cell Biology and Physiology
Assaad Eid

Technology
The monitoring sensor system monitors the variation of glucose in the blood
stream by correlating the interactions between electromagnetic waves
generated by the sensors and the blood stream. The system is also
connected to a computing system which provides feedback based on a set
of sensor network that can adjust device measurement, collect more data
and report glucose levels in an instantaneous and continuous manner. The
computing system and the deployed sensors are very accurate selective and
sensitive to glucose variations.

Inspired by the Technology Licensing Office of MIT

CONTEXT AWARE MOBILE PERSONALIZATION SYSTEM
A system to manage phone battery consumption automatically
Applications

Number

A platform for developers to add on personalized capabilities based on user
context. In addition, the provided applications relieve the user from having to
remember to manually control the phone usage. The new personalized
capabilities allow the user to remain connected while saving battery energy.
In contrast, existing applications for battery management turn off all possible
connections once the phone screen is turned off, thus, disallowing any
applications that require internet connection.

US 15/002,116

Problem Addressed

Inventors

A platform for developers to add on personalized capabilities based on user
context. In addition, the provided applications relieve the user from having to
remember to manually control the phone usage. The new personalized
capabilities allow the user to remain connected while saving battery energy.
In contrast, existing applications for battery management turn off all possible
connections once the phone screen is turned off, thus, disallowing any
applications that require internet connection.

Department of Electrical and Computer Engineering
Hazem Hajj

Status
Full Patent

Department of Computer Science
Wassim el Hajj

Technology
A Method of optimizing functionality of a mobile device comprises: collecting
data from at least one raw data source via the mobile device; processing the
collected data; retrieving stored settings for one or more contextual
environments; analyzing the collected data based upon the retrieved stored
settings to determine one or more actions to be taken based on the
contextual environment determine; and communicating with a service
controller the mobile device to manipulate one or more utilities of the mobile
device.
Inspired by the Technology Licensing Office of MIT

MULTI-DEVICE CONITNUUM AND SEAMLESS SENSING PLATFORM FOR CONTEXT AWARE ANALYTICS
Monitoring digital activities across devices and enabling a true personalized assistant experience that can make decisions on the person's behalf
Applications

Number

A platform for continuous sensing across multiple devices towards a unified
target. It is a platform for extracting, loading, integrating and tracking related
data across multiple smart devices capable of integrating with internal and
external sensors, such as wearable devices. It also develops context aware
solutions, which are targeted at automated recognition of context extracted
from users' devices such as phone, tablet or desktop

US 10/397,355

Status
Full Patent

Problem Addressed
The market of spy applications for mobile phones and computers is
increasing and used mainly for parental supervision of their children's phone
usages. Several logging applications exist in the market. However, these
applications can collect data only from phones or only from computers but
without any integrations. Furthermore, they are not set for data analytics. Life
logging systems are quite widespread and receiving an increasing attention,
however, the prior art is focusing on specified domains and environments
such as limitations to mobile phones or specified devices.

Inventors
Department of Electrical and Computer Engineering
Hazem Hajj
Department of Computer Science
Wassim el Hajj

Technology
The apparatus generally comprises a processor; and memory operatively
coupled to the processor and storing computer readable instructions that,
when executed, cause the apparatus to: receive collected data from a
plurality of digital devices; store collected data in an integrated system;
synchronize the collected data across the plurality of digital devices; and
organize the synchronized data into a plurality of tables.

Inspired by the Technology Licensing Office of MIT

ANTENNA DESIGN FOR BIOMARKER MONITORING AND METHODS OF USE
A glove that measures chemical and biological markers
Applications

Number

The invention measures biological and chemical markers and tracers in
blood including glucose concentration without any extraction of blood. It is a
non-invasive method using Radio Frequency and Antenna Circuits and
Systems. It is a wearable device that can be a glove, an arm band, a watch, a
bracelet, a neckless, an anklet or a sleeve that can non-invasively measure
these blood physiological markers such as glucose levels in an
instantaneous and continuous manner.

US20190388000A1

Problem Addressed

Inventors

The accuracy of non-invasive bio-marker sensing and in particular glucose
and the timely tracking of its variation are a major issue for diabetic patients.
For example, in order to avoid hypoglycemia episodes, instantaneous,
continuous and swift detection of glucose variations must be achieved. Such
functionality currently lacks from any continuous glucose sensor available in
the market.

Department of Electrical and Computer Engineering
Joseph Costantine
Rouwaida Kanj
Youssef Tawk
Ali Ramadan

Technology

Department of Anatomy, Cell Biology and Physiology
Assaad Eid

The device and design continuously measures biological, chemical markers
and other tracers in the blood stream for physiological and
pathophysiological screening in health and in disease in a non-invasive
manner. Biomarkers can include novel/foreign/malignant or non-malignant
cells or other newly developed molecules that may not be part of the typical
constituents of the biological system. Biomarkers can also be traced only in
blood, but in the rest of the biological system such as saliva and tissue.

Status
Patent Pending

Department of Biomedical Engineering
Jessica Hanna

Inspired by the Technology Licensing Office of MIT

BIOMARKER MONITORING SENSOR AND METHODS OF USE
An armband that measures chemical and biological markers
Applications

Number

The invention measures biological and chemical markers and tracers in
blood including glucose concentration without any extraction of blood. It is a
non-invasive method using Radio Frequency and Antenna Circuits and
Systems. It is a wearable device that can be a glove, an arm band, a watch, a
bracelet, a neckless, an anklet or a sleeve that can non-invasively measure
these blood physiological markers such as glucose levels in an
instantaneous and continuous manner.

PCT/US20/20388

Problem Addressed

Inventors

This invention addresses the problem of non-invasively, instantaneously and
continuously detect biomarkers and chemical tracers in blood. Such a
system that currently lacks from the market is well needed especially for
people with metabolic diseases such as diabetes.

Department of Electrical and Computer Engineering
Joseph Costantine
Rouwaida Kanj
Moussa Bteich
Youssef Tawk
Ali Ramadan

Technology
The Biomarker sensor comprises a non-invasive method and is a wearable
device that can be a glove, semi-glove, or sock, or any similar wearable
device that can non-invasively measure these blood physiological Biomarker,
such as glucose levels in an instantaneous manner and continuous manner.
A biomarker sensor for continuously measuring biological, chemical markers
and other tracers in the blood stream for physiological and
pathophysiological screening in health and in disease in a non-invasive
manner. Biomarkers can include novel/foreign/malignant or non-malignant
cells or other newly developed molecules that may not be part of the typical
constituents of the biological system.

Status
Patent Pending

Department of Anatomy, Cell Biology and Physiology
Assaad Eid

Inspired by the Technology Licensing Office of MIT

THICKNESS MEASUREMENT DEVICE AND METHODS OF USE
A device to measure oil thickness
Applications

Number

The invention provides real-time measures of floating oil thickness, for
example, during cleanup operations of oil spill incidents. The sensor could be
installed on the skimming boom to help orient the skimming direction. the
sensor provides a mid-range resolution (mm order) and can measure large
thickness (more than 10 cm), based on a capacitive array of sensors. the
sensors uses a novel method to estimate oil thickness based on the
capacitive sensing technology.

PCT/US19/15994
US 16/243,584

Problem Addressed

Inventors

Several sensing techniques have been proposed in the literature for
measuring floating oil thickness. Most existing techniques are either too
expensive, inaccurate, give a broad estimate of the thickness within an area,
are affected by environmental conditions, or do not provide continuous
monitoring capabilities. Very few commercial sensors exist and most are
targeted at simple detection of leaks or to function in closed containers and
not to measure the oil thickness in open water, particularly when the sensor
is not stationary.

Department of Electrical and Computer Engineering
Imad el Hajj

Status
Full Patent

Department of Mechanical Engineering
Daniel Asmar

Technology
The Thickness measurement device comprises a sensor capable of
measuring the thickness of a fluid floating between at least two mediums
(for example: oil between water and air). The sensor is a capacitive array with
two conductive plates. By measuring the change in capacitance between
strips of the array, the floating liquid thickness measurement device
identifies the air/oil interface and the oil/water interface. Once the interfaces
are identified and given the sensor dimensions, the floating liquid thickness
measurement device calculates the thickness of the floating fluid.

Inspired by the Technology Licensing Office of MIT

BLACK HOLE PARTICLE SWARM OPTIMIZATION FOR OPTIMAL PLACEMENT IN FIELD DEVELOPMENT PLANNING
Boost Metabolism and Burn Energy without a specific diet
Applications

Number

The approach was to make the optimization workflow of the evolutionary
algorithms independent of the number of wells involved in the field. In
BHPSO, we created a static optimizer “named as the Black Hole Operator”
that can work back to back with any evolutionary algorithm (e.g. GA and
PSO). This optimizer drastically decreases the computational load of these
algorithms by making their operation independent of the number of wells
involved. Our algorithm / method has made the optimization process
drastically faster allowing for several types of decision variable to be
involved, and practically feasible for large scale field development projects.

US 16/563,043

Status
Patent Pending

Inventors
Problem Addressed
The two most popular evolutionary optimization solutions currently used in
the oil industry are Genetic Algorithm and Particle Swarm. These solutions
are global search, stochastic algorithms that operate without the
computation of the objective function derivatives. They are equipped with
internal operators that tent to avoid local optima of the problem in hand.
Currently, the position of every well is considered a decision variable in the
application of these algorithms to field development planning. In large, scale
field development cases that may involve hundreds of wells, this leads to an

Department of Chemical and Petroleum Engineering
Kassem Ghorayeb

over-parameterization problem making the optimization workflow
practically infeasible

Technology
A complex synthetic reservoir model, The Olympus, was used. It is made up
of of 2 different geological zones separated by a non – permeable shale
layer. This model consists of grid cells of approximately 50 m x 50 m x 3 m
each with a vertical resolution of 16 layers. The model has approximately
341,728 grid cells of which 192,750 are active. In addition, 50 sub-surface
realizations were produced to account for the ranges of uncertainty on
porosity, permeability, net-to-gross and irreducible water saturation

Inspired by the Technology Licensing Office of MIT

FACULTY OF MEDECINE

IN VIVO MODEL TO SCREEN FOR CHRONIC MYELOID LEUKEMIA (CML) TREATMENT
Blood cancer novel therapies catched by the fly eye
Applications

Number

The discovery with a potential to refine drug discovery in CML field warrants
further research to provide better drug alternatives that can eradicate the
disease. Hereby our approach can be used to screen for treatments for the
famous elusive T315I mutation, single and compound mutations in CML
patients as well as for potential candidate drugs that can target CML stem
cells. In other words, the described Drosophila CML in vivo model can be
efficiently exploited in the field of CML drug discovery for tackling major
treatment obstacles. This model can also be used for genetic screening
which could lead to deciphering important genetic players that can constitute
future drug tests.

US 16/529,062

Problem Addressed
The main problem in CML disease is the need of curative CML stem celltargeting drugs. Until such drugs can be within the hands of patients, TKIs
remain the gold standard but with the expense of taking them for a lifetime.
Moreover, resistance to treatment continually outshines the success of any
developed treatment especially with TKIs which are taken for a long period of
time without being eradicative of stem cells and hence allowing the
accumulation of mutations.

Status
Patent Pending

Inventors
Department of Anatomy, Cell Biology and Physiological
Sciences
Rihab Nasr
Marwan el Sabban
Amani Al-Outa
Ali Bazarbachi
Department of Experimental Pathology, Immunology and
Microbiology
Margret Shirinian

Technology
A method to allow for rapid and efficient in vivo screening of treatments for
CML using the fruit fly. This system has been validated for treatment of
some currently available tyrosine kinase inhibitors and can be extended to
test a library of targeted molecules in transgenic flies harboring the human
wild type of mutant BCR-ABL
Inspired by the Technology Licensing Office of MIT

COMBINATION OF TOPICAL MEDICATIONS FOR THE TREATMENT OF SKIN DISEASES
A cream with many warriors for a healthy skin barrier
Applications

Number

Immediate application in Ichtyosis and Ichthosiform disorders. Future
application in dry skin, eczema, different forms of dermatitis and psoriasis.

US 16/863,104

Problem Addressed

Status

Ichthyosis (“fish scales”) and ichthyosiform disorders are inherited skin
disorders for which no ideal therapy exist. These disorders can present
as either isolated skin diseases or as part of syndromes. Clinically, there
is a spectrum of phenotypic features ranging from mild skin dryness to
complete disruption of the skin barrier resulting in severe complications
and death at times. In recent years several different genes have been
implicated in the pathogenesis of the ichthyosis/ichthyosiform disorders

Patent Pending

Technology
The progressive understanding of the molecular and signaling pathways
involved in the pathogenesis of these diseases will contribute to the better
development of specific medical targets that would help in the amelioration
of some of these conditions. Due to the rarity of these conditions all the
current treatment have been assessed as separate cases and no big studies
have been performed. We formulated a combination of 2%cholesterol and 2%
lovastatin in one cream and another cream of either 10% or 20% glycolic acid
creams; the 10% cream to be applied over the face and the 20% over the
body. The combination of treatment was successfully used by our group for
the treatment of ichthyosis and ichthyosiform disorders, whether syndromic
and non-syndromic. We anticipate that this combination would be useful for
other skin disorders including: skin dryness, dermatitis, psoriasis and others.
We are currently amending this combination with the introduction 2%
ketoconazole cream and 0.025% retinoic acid cream.

Inventors
Department of Dermatology
Mazen Kurban
Nelly Rubeiz
Samar Khalil

Inspired by the Technology Licensing Office of MIT

EEG SWIVEL-BALANCE CAGE SYSTEM AND METHODS OF USE
Enhanced and cost-effective EEG cage setup for epilepsy research in rodents
Applications

Number

The invention is particularly useful for experimental studies on small
laboratory animals such as rats or mice. It provides for the first time a
relatively inexpensive and reliable means of interface for interacting with a
laboratory animal. The system is easy to use, allows the reliable and
accurate long-term acquisition of primarily EEG data with a high signal to
noise ratio. It can be customized to generate other types of physiological
data. Compared to the still very expensive wireless technologies, our system
is cost-effective, less prone to artifact, and allows longer periods of
recordings.

US 16/378,009

Status
Patent Pending

Inventors
Problem Addressed
Electroencephalography (EEG) is a widely used technique and the main tool
employed in the characterization of electrographic patterns and seizures for
the diagnosis and treatment of acquired and genetic human epileptic
disorders. However, obtaining prolonged wired EEG data in rodent model of
seizures can be challenging due to their small size, their tendency to chew on
EEG cables, their regular movements, and the often vigorous and potentially
frequent seizures causing premature EEG cable detachments. This often
leads to costly inefficient failures and premature termination of experiments.

Department of Pediatrics and Adolescent Medicine
Makram Obeid
Rabih Hashash
Laura Dosh
Yasser Medlej

Technology
The invention prevents tension and torsion on the EEG cable as the rat freely
moves in both the horizontal and vertical planes. A swivel mechanism is
fixed to a mobile rectangular plate that can move up and down through the
cage's ceiling as it pivots along a hinge. The cage is placed on the shelves so
that the swivel is centered over it. The swivel is counterbalanced by circular
weights that allow easy balancing to provide minimal continuous upward pull
on the headset when the animal is attached.

Inspired by the Technology Licensing Office of MIT

AUTOMATED DETECTION & MEASUREMENT OF CORNEAL HAZE IN OPTICAL COHERENCE TOMOGRAPHY IMAGES
Detect and measure corneal haze using tomography images
Applications

Number

The invention comprises a fast objective detection and measurement of
corneal haze using spectral domain optical coherence tomography images. It
includes an image analysis technique capable of providing measurements of
corneal signal intensities and contrast. The invention comprises detecting
the boundaries of the cornea, computing the average brightness of the
cornea and corneal thickness, locating a plurality of regions of interest
classifying location relative to the cornea and detecting the demarcation line
to measure corneal depth.

US 107482287
PCT 2018/037758

Problem Addressed
Corneal haze describes a cloudy or opaque appearance of the cornea,
caused by inflammatory cells and other debris activated during trauma,
infection or eye procedures and surgeries. A demarcation line indicates the
transition zone between cross-linked anterior corneal stroma and untreated
posterior corneal stroma; it is bio microscopically detectable 2 weeks after
treatment. To date, clinical instruments for measuring haze resolve
approximately two thirds of the full corneal thickness.

Technology
The invention is comprised in two main forms: a stand-alone software that
can be installed on a computer or a web application accessible to
ophthalmologists around the world or a software plugin installed as part of
the OCT image scanner software. The technology will enable
ophthalmologists to obtain fast objective measurement and classification of
corneal haze, as well as detection and measurement of demarcation line
depth, which may improve clinical decision-making after corneal surgeries.

Status
Full Patent

Inventors
Department of Ophtalmology
Shady Awwad
Ahmad Dhaini

Achievements and Awards
First prize at the Berytech Regional Innovation
Factory competition.
Semifinalists at the MITEF Arab Startup Competition
14th edition.

Inspired by the Technology Licensing Office of MIT

DETERMINATION OF RISK FOR DEVELOPMENT OF CARDIOVASCULAR DISEASE
Cardiovascular disease predictor for diabetic individuals
Applications

Number

The invention provides health care workers with a very early (preclinical)
biomarker of vascular endothelial injury, which will result in more effective
interventions to prevent cardiovascular disease (CVD). It is also a powerful
predictor of CVD in diabetic individuals.

US 14/847,946
WO2016046636

Status
Problem Addressed
In diabetic and non-diabetic individuals, urinary albumin excretion is an
independent and strong predictor of overt cardiovascular events, specifically
myocardial infarction and stroke. Since albumin excretion is determined by
its rate of filtration, a reflection of glomerular (and systemic) endothelial and
epithelial (podocyte) injury, as well as renal proximal tubule albumin retrieval,
we hypothesized that podocyturia may be a more relevant and earlier
biomarker of endothelial injury than moderate albuminuria (previously termed
“microalbuminuria”).

Full Patent

Inventors
Department of Internal Medicine
Kamal Badr
Robert Habib
Department of Anatomy, Cell Biology and Physiology
Assaad Eid

Technology
The invention is a clinical test performed on urine of individuals with risk of
developing CVD, defined as Acute Coronary Syndrome, stroke, or overt
manifestations of peripheral arterial disease. It is based on the well
established relationship between the excretion of albumin in the urine and
the risk of CVD, whereby increasing excretion of albumin is strongly
predictive of CVD. Here, we identified an earlier biologic event which
identified the risk of CVD several years before an increase in albumin
excretion was evident. The invention is that measurement of urinary mRNA
for proteins found in renal cells (glomerular epithelial cells or “podocytes’),
the injury and loss of which is the reason why albumin is filtered at higher
rates in these individuals, provides a more powerful and earlier means of
identifying risk for CVD in individual patients.

Inspired by the Technology Licensing Office of MIT

SURGICAL FORCEPS AND METHODS OF USE
Retrieve foreign bodies in a quick, direct and safe way
Applications

Number

The surgical forceps provides direct, quicker and safer retrieval of certain
foreign bodies. The mechanism of this forceps allows total grasp of certain
foreign bodies without slipping. The surgical forceps solves the problem of
slippery, rounded foreign bodies. In one embodiment, the surgical forceps
are used in bronchoscopy; however, the surgical forceps may be used in
other surgical procedures as determined by one of ordinary skill in the art.

US 16/717,380

Status
Full Patent

Problem Addressed
Aerodigestive foreign bodies are an emergency which need intervention as
soon as possible. Multiple forceps exist to extract foreign bodies but the
most challenging foreign bodies are the smooth rounded foreign bodies
which are difficult to grasp with the current forceps in the market. With the
current forceps, such foreign bodies can slip distally into the airway. The only
instrument available for such foreign bodies are baskets which need 2
persons to handle, it can break easily and need expertise. Easier and safer
retrieval of certain foreign bodies in the airway and esophagus leading to
better quality of care for patients.

Inventors
Department of Otolaryngology, Head and Neck Surgery
Randa Al Barazi
Faculty of Engineering and Architecture
Elie Shammas

Technology
A surgical forceps comprising: a first clamp and a second clamp operably
coupled to a parallelogram mechanism to move the first clamp and the
second clamp from an open position to a closed position; the parallelogram
mechanism includes a first jaw operably coupled to the first clamp and a
second jaw operably coupled to the second clamp; the first clamp includes a
first gripping portion and the second clamp includes a second gripping
portion in which to grip a foreign body when the surgical forceps are in the
parallel closed position; the first jaw is operably attached to a first front link
and a first back link, and the second jaw is operably attached to a second
front link and a second back link.

Inspired by the Technology Licensing Office of MIT

FACULTY OF AGRICULTURE AND
FOOD SCIENCES

FOOD PACKAGE
Enjoy your sandwich or burger with one hand
Applications

Number

The present invention is a case composed of at least two shells. The shells
preferably have the same shape. The shells are open along their radial faces
and each shell is slightly smaller than one of the adjacent shells so that each
shell may nest within an adjacent shell. The shells are coupled for relative
rotation about an axis so that the shells are rotatable between a closed
position, in which the shells cooperate to define an enclosed compartment,
and an open position, in which said shells nest inside one another to thereby
provide access to said compartment.

US Design Patent D756,216S

Problem Addressed
Many objects could be stored and shipped in cylindrical cases but are not
because no practical case has been developed. These cases have several
drawbacks:
- They are easily broken
- A user must use two hands to open the case
- The case itself is not very compact
- To store these cases, they must be transferred from the cases to a holder
because the individual cases cannot be connected together.
- These cases may be costly because the case is composed of three pieces.

Status
Full Patent

Inventors
Faculty of Agricultural and Food Sciences
Mohamad Abiad
Line Koleilat
Diala el Debs
Farah Houmani

Technology
The cylindrical case of the present invention comprises a plurality of shells:
two shells, an inner shell and an outer shell. Each shell has two substantially
parallel side walls and a contoured edge wall to form a cylinder segment with
open radial faces. The shells have complementary shapes so that the
cylinder segments cooperate to enclose a compartment when the shells are
in a closed position.

Inspired by the Technology Licensing Office of MIT

COMPOSITION AND USE OF MACRO-MINERALS TO REDUCE BODY WEIGHT
Boost Metabolism and Burn Energy without a specific diet
Applications

Number

The invention comprises carbohydrate ingestion accompanied by exogenous
availability of phosphorus in order to fulfill the requirement of all metabolic
processes and such availability would improve postprandial glycaemia and
decrease body weight. The invention also comprises the addition of
phosphors to an oral glucose load to improve postprandial insulin sensitivity.

US 15/459,41
Divisional 16/668,657

Problem Addressed

Full Patent

Postprandial glycaemia is known to be positively associated with the
development of diabetes and obesity. The latter is also the result of
imbalance between energy intake and expenditure. Intake of refined
carbohydrates is positively associated with the development of obesity and
diabetes. The availability of refined carbohydrates increased tremendously
during the past few decades and contribute to more than 50% of the food
supply. Thus, there is a paramount need to uncover the detrimental potential
of refined carbohydrates.

Inventors

Status

Department of Nutrition and Food Sciences
Omar Obeid
Ammar Olabi
Imad Toufeili

Technology
The method comprises: delivering at least between about 300 mg to about
500 mg of phosphorus which each meal, wherein each meal include about
300 to about 500 Kcal of carbohydrates over a period of time and increasing
energy expenditure. A method of enriching a bread product comprises:
restoring the levels pf phosphorus (P), potassium (K) and magnesium prior
to processing and milling, whereby each Kg of white flour contained between
about 2.0 and 5.0 g of Mg and between about 5.0 and about 10.0 g ok K and
P; and fortifying the bread product to double the pre-milling levels of
phosphorus,
potassium and magnesium.

Inspired by the Technology Licensing Office of MIT

FACULTY OF ARTS AND
SCIENCES

SMART ANTI-COUNTERFEITING SYSTEM FOR DETECTION OF FRAUD USING SPECTROSCOPY TECHNIQUE
Innovative SACOS technology toward a more secured trade
Applications

Number

The Smart Anti-counterfeiting Optical System (SACOS) apparatus solves
counterfeiting issues instantaneously and can help developing new security
features in order to help improving the role that international regulatory
commissions, governments and central banks play to effectively fight
counterfeiting. SACOS technology is capable of securing goods and trade across
continents and can play a major role in stopping suspicious activities by turning
down criminals who fund their activities through illegal procedures.

US 10.354.469
KOREA 10-2017-7015292
CHINA 2015800624614
EP 15830985.6
PCT/IB2015/002330

Status
Problem Addressed
Analytical spectroscopy-based techniques are available for the detection of
counterfeiting, however current solutions are based on the recognition of
fluorescent signal emitted from a secure dye in the visible region of the spectrum.
However, this technique is dealing with bulky equipment or even it lacks accuracy
mostly needed in this sensitive domain. Therefore, the naked eye cannot
distinguish among forged and authentic fluorescent secure ink as both show
same color e.g. Green. Accordingly, a quick control test of a banknote in a
currency office or a passport on borders is not enough to detect falsified
documents especially if fluorescence is the only technique adopted.

Full Patent

Inventors
Faculty of Arts and Sciences
Antoine Ghauch
Ali Ammouri

Technology
The SACOS is based on spectroscopic characteristics of special organic
molecules used to secure banknotes and authentic documents. It is also based
on the unique properties that some organic dyes have with regard to their
response to UV irradiation using delayed emission in the visible region of the
spectrum. This technique is applied selectively and in a non-destructive way using
spot-test analysis where complete cartography can explicitly show the
implementations of new security features. SACOS method is using a technique
incorporated into a miniature and portable system in which smart ANN-based
software can recognize the unique signature of an organic tracer based on its
emission frequency, lifetime and intensity.

Inspired by the Technology Licensing Office of MIT

