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INTRODUCTION

National Scientific and
Technical Research Council

Consejo Nacional de Investigaciones
Cientificas y Técnicas (CONICET)

CONICET is the main government agency that
promotes the development of science and technology
P r in Argentina. Its first president was Bernardo A.
~ Houssay, winner of the Nobel Prize in Medicine
// - | in 1947, who promoted a strategic vision for this
J institution by establishing organizational concepts,
which have been kept for more than a decade.

CONICET is an autarchic organism under the orbit
of Argentina’s Executive Power. In order to reach
the highest level of scientific and technological
achievements in the country, it develops a wide
e, range of tools that are the core of its actions such as:
o Careers of Scientific and Technological Researcher
and of the Research and Development Support Staff,
- Scholarships for doctoral and postdoctoral studies,
o WK 5NV Funding of projects and research implementation
= -, units, Articulation between national/international
- g i governmental and non-governmental research
wmot AL W " L organizations.

- - - Currently, CONICET has more than 11,800

researchers, 11,600 doctoral and postdoctoral

L scholarships, more than 2,900 technicians and

_ professional support staff and 1,400 administrative

NI e employees. It has presence all over the country, from

& Antarctica to the Puna, from the Andes Mountains to
the Argentine Sea, in 15 Scientific and Technological

i Centres (CCT), 10 Research and Transfer Centres

. (CIT),1 Multidisciplinary Research Centre and

more than 300 Institutes and Centres exclusive to

CONICET under the scope of National Universities

and other institutions.
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CONICET's mission is to develop and implement
scientific and technological activities throughout the
territory and in all areas of knowledge. In this sense,
it comprises researchers from all disciplines working
in National Universities, Scientific and Technological
Research Organizations, Implementation Units and
other institutions. CONICET's main objetives are:

> Promote research, scientific and technological
development throughout the country and to sustain
a leading role, both internationally and nationally, in
human resources high - quality training.

> Facilitate an evaluation system implemented from
the beginning that is regularly updated according
to its own experience and international standards.
This participatory and complex system takes into
account the quality of research projects, their
productivity and the professional background of
scientists and their research teams.

> Inform and assess different governmental
Institutions or private organizations.

> Promote joint technology and know-how transfer.

CONICET

&

AFTER MORE THAN SIXTY YEARS
OF WORK, CONICET IS ONE OF THE
COUNTRY’S MOST IMPORTANT
ASSETS IN TERMS OF SCIENCE AND
TECHNOLOGY.

CONICET's major knowledge areas are:

> Agricultural, Engineering and Materials Science
> Biological and Health Sciences

> Exact and Natural Sciences

> Social Sciences and Humanities

TECHNOLOGY OFFER 7
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INTRODUCTION

TECHNOLOGY TRANSFER
OFFICE (TTO)

CONICET aims to provide effective solutions to the
country’'s demands. In order to achieve this purpose,
it works strategically in technology transfer activities
to the social and productive sector through its
Technology Transfer Office (TTO), thus contributing
to improving people’s quality of life.

In this sense, the TTO is mainly in charge of the

following activities:

> |dentification of the social and productive
sector's demands.

> Technical advice for the development
of scientific and technological projects.

> Integral management of scientific
and technological transfer.

> Strategic technology promotion and analysis.

> Administration of the legal framework
for the transfer processes.

> Qualified assessment in intellectual property.

> Spreading of scientific programs in small
and medium-sized enterprises (SME).

TTO's agreements between the public and private
sectors are developed through different tools

such as: Technical Assistance, Research and
Development, Confidentiality and Technology
Transfer, among others. Additionally, the office
provides instruments that allow companies to have
highly- qualified resources to carry out specific
developments in companies.

8 TECHNOLOGY OFFER



TTO is a link between CONICET's research and
development programs and the demands of private
or public organizations. Considering the country’s
growth and future scenarios, CONICET works and
focuses on the development of opening strategies
and links with different civil societies.

TECHNOLOGY OFFER
AND KNOW-HOW

The activities carried out by CONICET's TTO involve
diverse areas of knowledge. Throughout this
publication, the reader will find information about
TTO's offer for the development of applications
and/or products related to some of them: Artificial
Intelligence (Al) and Robotics; Satellite and
Aerospace; E-sport Gaming; Electric Mobility;
Defence and Cybersecurity; Health Technologies:
treatment of diseases; Health Technologies:
diagnosis of diseases; Agroecology and
Biotechnology; and Renewable Energies. In addition,
the reader will learn about the developments we are
working on aligned with these axes, the available
technologies and leading cases of success.

CONICET
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TECHNOLOGY OFFER

Artificial Intelligence (Al)
and Robotics

TECHNOLOGY OFFER

> Automation and control

> Machine learning and data processing

> Signal recognition and processing

> Software agents and optimization

> Oncogenomics and biomarkers

> Bioinformatics and genomic analysis

> Nanotechnology and quantum physics

> Al applied to ocean engineering
and underwater vehicles

> Al applied to precision medicine and Big Data

> Al applied to agriculture
and environmental analysis

> Al applied to astronomy and image analysis

> Al applied to cognitive sciences

CONICET’S Al AND ROBOTICS
TECHNOLOGY APPLIED

TO MEDICINE AGRICULTURE
AND NANOTECHNOLOGY

1 O TECHNOLOGY OFFER



CUSTOMIZED DEVELOPMENTS

> Technical design and analysis based on
simulations for the construction of an
underground robotic system prototype for
parcels transport.

> Recommendation system that provides training
suggestions to employees, aiming to improve
staff skills through training courses and careers
which adapt to their interests and which will
enable them to acquire the necessary skills for
their specific roles.

> Robotic system to automate safe deposit boxes.

> Advanced brain volumetric models applying
Deep Learning algorithms.

> An Al system for early cardiovascular risk
diagnosis following an innovative strategy for
such purpose.

> Integral support platform for production
planning and programming.

> Alternative and augmentative communication
systems for people with communication and
mobility conditions.

CONICET
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Smart system for the measurement of both
pumping speed level and control for oil wells.

Automatic recognition of urban patterns for
massive social simulations in order to perform
an evaluation of public policies implementation.

Autonomous robotic platform for the removal
of microorganisms in strawberry crops using
ultraviolet light.

Remote chronic patient monitoring system.

Bioinformatics tools for medical cannabis
development.

Practical and remote training simulator
in comprehensive airway management for
healthcare personnel, based on virtual reality.
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TECHNOLOGY OFFER

Satellite and Aerospace

TECHNOLOGY OFFER

> Advanced composite materials
for Aerospace Industry

> Approach and landing systems for
GPS satellite-aided aircrafts

> Signal processing for remote sensing
Sensor repairs

> Broadband wireless communication

> Control, optimization and computational
methods

> Telemetry and control systems for autonomous
unmanned air vehicles

> Corrosion of ferrous and non-ferrous alloys:
study of corrosion in alloys used in aerospace,
naval and hydrographic applications, among
others

> Specialization and electrical characterization
of solar sensors for satellite use

> Solar energy focused on the development
of space applications

> Aerospace fluids mechanics

> Study and characterization of different fibre
optic components used in the construction of
fibre lasers (application in telecommunications)

ARGENTINA IS ONE OF THE FEW
NATIONS THAT MASTERS
RADAR TECHNOLOGY

12 TECHNOLOGY OFFER
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CUSTOMIZED DEVELOPMENTS

> FFFLASH project: integrated photonics for
frequency conversion and non-reciprocal
flow in hybrid systems with application in
communications. It focuses on establishing
nationwide capabilities for information
processing in the form of light “on chip”
(integrated photonics), including new
functionalities, such as non-reciprocal transport
and frequency conversion, in very high frequency
bands (20- 300 GHz), which are relevant in
satellite applications and 5G and 6G mobile
communications.

> Photonic and fibre optic integrated circuits for
telecommunications and sensors: development
of photonic devices based on two technologies:
on the one hand, silicon and silicon nitride
photonic integrated circuits (PIC) and, on the
other hand, fibre optic- based devices (FOD).
Their applications will be related to blocks
within the transmitter or receiver of optical
communications, microwave systems and a
sensor of different magnitudes (temperature,
strain, vibrations, humidity, gasses, radiation
and pollutants) in various applications such as
aerospace, nuclear power plants and industry.

> SAR Radar: construction of a design
environment for airborne SAR radars. Its
purpose is to enable the first test phase of
the beam transmission and signal acquisition
stages of the radar signal processing
algorithms and image processing. This proposal
is part of an airborne SAR radar design project
carried out jointly with INVAP.

TECHNOLOGY OFFER 13
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TECHNOLOGY OFFER

E-Sport Gaming

TECHNOLOGY OFFER

> Indoor and outdoor augmented reality

> Virtual and augmented reality in mobile devices

> Virtual simulations of instruments
and specialized machinery

> Interactions in virtual and augmented reality

> Virtual and augmented reality applied
to geosciences

> Virtual and augmented reality applied
to underground and surface data

> Development of high performance
computational techniques for the study
of learning in online gaming communities

> Sport neuroscience: monitoring, quantification
and assessment of sport motion activity
through electrophysiological biomarkers

CONICET CREATED CLASSROOM
SIMULATORS FOR STAFF
TRAINING IN SPECIFIC TASKS

14 TECHNOLOGY OFFER



CUSTOMIZED DEVELOPMENTS

Technical services, tools and technological
applications in graphic visualization and
computing. Specific topics to be addressed
include augmented, virtual and mixed reality,
human-computer interaction, visual tools for
artificial intelligence, volume rendering and
visualization of Big Data, among others.

Deep Learning: depth estimation and semantic
segmentation. Geometric understanding of
images, i.e., the distance from objects to the
camera and the recognition of objects that make
up the scene.

Augmented reality: technology that augments
reality with virtual information in a way that
provides the users with the ability to visualize
information that is difficult or impossible to
show in real life. How to bring these immersive
technologies to the common public is studied.
Educational applications to display geolocated

information without requiring the internet access.

Augmented simulations of real objects were also
made to visualize them, interacting with mobile
devices.

Low-cost virtual reality devices: educational
and instrumentation simulations are studied and
developed, such as instruments used in the field
of geology.

CAVE (COMPUTER ASSISTED VIRTUAL
ENVIRONMENT): this development consists of
a three-meter cube on whose walls and floor the

different simulated environments are projected in

3D, coordinating with sound systems and motion
sensors that allow interaction with the platform.
Applications in various areas such as an oil
extraction platform or a nuclear power plant.

CONICET
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APPLIED TECHNOLOGIES

Digital guitar with the expressiveness of a

real one: this technology combines a real-time
computer simulation software of a stringed
instrument (such as a guitar, bass, charango or
ukulele) and a guitar-like controller. It allows the
user to modulate with much greater sensitivity
than existing digital instruments (such as MIDI
instruments) and with performance identical to
that of a real musical instrument. Information
from each performance is recorded at 96,000
samples per second for each string, so whether
the string is plucked with a fingernail, pick or
finger, it is reflected in the behaviour of the virtual
system and the sound. Even actions such as
striking the strings or plucking them correlate
with the sound.

TECHNOLOGY OFFER 15
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TECHNOLOGY OFFER

Electric Mobility

TECHNOLOGY OFFER

> Electrical, electronic and information engineering

> Electric and hybrid vehicles

> Batteries and lithium value chain

> Supercapacitors

> Electric mobility systems integrating energy
efficiency and renewable energies

> Fault-tolerant electric traction systems

> Energy conversion and storage control

> Advanced electric drives

> Power electronics applications, electric machines
and control systems

> Modelling of electric machines with applications
to fault control and diagnosis

> Urban development and mobility

> Electric infrastructure

> Smart distribution networks with high
penetration of electric vehicles

> Smart electric vehicle charge

MOBILITY DEVICES

THAT PROMOTE BOTH
ENVIRONMENTAL
SUSTAINABILITY AND SOCIAL
INCLUSION

16 TECHNOLOGY OFFER



CUSTOMIZED DEVELOPMENTS

>

ECSAVE-I: electric vehicle charging station with
flexible multi-protocol design, supports both direct
current (DC) and alternating current (AC) charge of
different devices, according to each user’s needs.

Device that saves energy in traditional vehicles
and improves the autonomy of batteries in
electric and hybrid vehicles. It transforms

the vibration energy generated by engines into
electric energy.

Spiritus Ultimate: 3-wheel electric car; electronics
design and power management; aerodynamics
and structural calculation of the chassis.

CONICET
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APPLIED TECHNOLOGIES

Self-propelled mobility support system: a system
that offers an alternative for daily locomotion

and development of people with moderate motor
limitations. This device, by means of a structure
designed to adapt to a hoverboard (with coupling
chassis, rear wheels and an adjustable seat),
meets needs not yet contemplated on the market,
especially regarding the user’s independence and
all possible position variations.

TECHNOLOGY OFFER 17



CONICET

&

TECHNOLOGY OFFER

Defence and Cybersecurity

TECHNOLOGY OFFER

> Lasers and their applications

\%

Radioprotection and biomonitoring

> Solid materials for the development
of specific devices

> Toxicology

> Pest control strategies

> Acoustic propagation: underwater acoustics
and acoustic systems

> Agricultural and food biotechnology

> Customs portals to detect radioactive elements

> Resins for ballistic material

> High-performance materials for the
manufacturing of specialty fabrics

> Estimation techniques in structured probabilistic
argumentation with application to cybersecurity

> Development and implementation of smart
systems to support cybersecurity

> Information technology (IT) Law

IN ADDITION TO CONTRIBUTING
TO LAND, MARITIME

AND AVIATION SECURITY,
CONICET RESEARCHERS

WORK ON DEVELOPMENTS

FOR CYBERSECURITY
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CUSTOMIZED DEVELOPMENTS APPLIED TECHNOLOGIES

Radioprotectors for exposure to ionizing
radiation.

RASIT radar’s (Radar of Surveillance for Inter-
mediate Terrain) communication console. It is
an easily deployed portable ground surveillance
radar used by the Argentine Army.

Device radiation detector (non-intrusive) of
fissile nuclear materials such as uranium
and plutonium on merchant ships: normally,
nuclear radiation detection devices are based
on the use of helium-3, a high-cost element
that is difficult to obtain. This device uses an
alternative technique called the “Cherenkov
effect” for detection, but, unlike other detectors
of this type, it does not use either gadolinium
or toxic/contaminating elements and requires
fewer electronic resources, providing superior
performance to other similar detectors.
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TECHNOLOGY OFFER - HEALTH

Disease Treatment

TECHNOLOGY OFFER

> Development of monoclonal antibodies
for oncological diseases

> 3D printing of biocompatible cartilage structures

> Immunomodulatory strategies
for inflammatory diseases

> Novel methodologies for pain treatment

> Oncologic glyco-checkpoints

> Precision medicine

> Neurodegenerative diseases such as SMA
and DM

> Ferroptosis and tumor inhibition

> Xenotransplants

> Preclinical studies in animal models
and free of animal models

CONICET’S TOOLS
FOR COMPLEX
DISEASE TREATMENTS

20 TECHNOLOGY OFFER
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CUSTOMIZED DEVELOPMENTS

> Pharmaceutical formulations of antiretroviral
drugs for the treatment of HIV patients with
resistance to conventional ones

> Mass spectrometry for typification the protein
involved in amyloidosis

> Study of the interaction of active ingredients,
nanoformulated and biotechnological drugs
with biological systems of relevance for the
study of safety and pharmacological efficacy
with potential biotechnological use

> Downstream process for the production of a
new molecule derived from human erythropoietin
as potential biotherapeutic for the treatment of
neurological diseases

> Therapeutic formulations for the treatment of
Spinal Muscular Atrophy combining Spinraza and
valproic acid

> Vaccimel, vaccine for the treatment of advanced
grade C3 melanoma

TECHNOLOGY OFFER 21
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Therapeutic compositions for the treatment of
Spinal Muscular Atrophy combining Spinraza and
valproic acid.

Novel enzymatic inhibitor
of Acil-coa synthase 4

Platform for the development of transgenic
mice for LANGEMOR disease models

Formulation with coenzyme Q10

Glycoconjugated drug for the treatment of
hepatocellular carcinoma: this technology
provides a composition comprising a
diglycosylated coumarin derivative of
rutinosylated coumarin derivative also known as
4MUR:. It also provides a method for the treatment
of cancer, in particular hepatocarcinoma

(HCC), comprising the administration of

the diglycosylated coumarin derivative or a
composition containing the same. Another of
its objectives is directed to the use of 4AMUR for
the manufacturing of a drug for the treatment
of hepatocarcinoma (HCC) by reducing the
proliferation of tumor cells.

Innovative 3D printing process for
pharmaceuticals: it represents a breakthrough
in pharmaceutical production, using fusion/
solidification techniques adapted to 3D printing
or additive manufacturing. It introduces a simple,
versatile and cost-effective method applicable

to small-scale drug production, customizable for
specific patient groups or unique geometries.
The process involves materials with a melting
temperature between 40 and 60°C, ensuring
compatibility with a wide range of pharmaceutical
formulations. By employing low temperatures,
minimal pressure and eliminating the use of
solvents, it offers a safer and more adaptable
approach to creating customized drugs in an
efficient and sustainable manner.

22 TECHNOLOGY OFFER

Interactive rehabilitation for upper body
training and cognitive approach: it presents

a two- dimensional game environment where
the player's hand movements are mirrored

in real time. The core mechanism of this game
involves contact with alternately generated
asteroids for the left and right upper limbs. It
combines training/rehabilitation with analysis
and recording of body movements, allowing
analysis of the user’s performance based on
acquired data. This allows the restructuring of
game dynamics to align with established goals.
Potential application areas include healthcare,
for upper limb and trunk training/rehabilitation
in neurological or trauma patients, and in sports,
for motor reaction training and divided attention
exercises. This system facilitates comprehensive
interactive rehabilitation while tracking and
adapting to users’ needs and goals

Advanced immunotherapy analysis tool:
insights into immune responses against
various types of cancer. Developed by CONICET
researchers, using machine-learning algorithms,
it studied different types of cancer (breast, lung,
melanoma), revealing correlations between
immune cells, genetics and treatment outcomes.
Available to researchers, it helps in personalized
immunotherapy strategies, offering information
for monitoring patients and potential therapies
in various types of cancer.

Remote, digital and automatic assessment

of movement disorders in patients with
Parkinson disease: Parkinson disease is one
of the most common neurodegenerative
disorders, affecting about 6 million people
worldwide. It significantly impacts on the quality
of life of affected individuals and it is generally
accompanied by cognitive impairment and
increased mortality. Until now, neurologists have
performed the motor disorders assessment by
using a clinical rating scale called MDS.
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TECHNOLOGY OFFER - HEALTH

Disease Diagnosis

TECHNOLOGY OFFER

> COVID viral load kit

> HIV, Hepatitis, Junin virus tests

> Salmonella and bacterial infections detection kit

> Tumor markers detection method

> miRNA direction of inflammatory diseases

> Development of fast kits for the detection of viral
and microbiological diseases

> Nucleic acid-based genetic disease detection
methodologies, CRISPR-CAS

> Microbiological Panel

> Hormone detection and dosage

CONICET’S DETECTION
DEVICES PLAYED A CRUCIAL
ROLE DURING THE HEALTH
EMERGENCY CAUSED

BY THE SARS-COV-2 VIRUS
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CUSTOMIZED DEVELOPMENTS

> Liquid biopsy panel for the diagnosis, follow-up
and treatment of major depressive episodes.

> Novel method for miRNA determination
in liquid biological samples of synovial fluid
and novel therapeutic option for the treatment
of osteoarthritis of the knee (Osteoarthritis, OA),
based on the use of MiRNA.

> Detection method based on the use
of microRNA biomarkers associated with
breast tumors and corresponding compositions
for the application of the RT-PCR technique.

> Fast diagnosis and monitoring of Dengue
capable of differentiating serotypes.

TECHNOLOGY OFFER 25
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Determination of cortisol in hair by means
of an automated system

Recombinant Llama antibodies targeting
rotavirus for the detection and treatment
of rotavirus disease

New endonuclease enzymes for type |
and type V CRISPR CAS system

Cryotherm for cryopreservation of samples that
recovers evaporated nitrogen: this cryogenic
cryotherm has a system that reduces or
eliminates the recharge of cryogenic liquids. It
has a hinged flange at its mouth that, in a closed
position, seals it completely. It also has a set of
sensors that are activated when the evaporated
gas in the thermos reaches a certain pressure,
activating a regenerative cooling device that
reliquefies the evaporated cryogenic gas. This
assembly reduces nitrogen losses by spacing
its recharge or even cancelling it. This increases
the life-cycle of the thermos and reduces the
possibility of contamination of samples and
working environments.

Device for measuring microwave signal-

based blood glucose concentration: it based

on microwave signals sensitive to differences

in electrical permittivity caused by changes

in blood glucose concentration. It includes a
rectangular prismatic resonant cavity filled with
a dielectric material, an antenna and a mold.

The device has proved to have advantages over
other non-invasive devices due to its simplicity
and accuracy. Unlike other similar devices, it
does not cause skin lacerations due to laser
measurements or signal interference owing to
the surrounding space. The current development
can be adapted to different finger sizes and
thickness without having a negative impact

on measurement quality. Since its glucose
calculation/measurement algorithm incorporates
patient data, the measurement quality is
substantially improved.

26 TECHNOLOGY OFFER

Software that assists health professionals

in the assessment of dementia: application

for mobile phones use, designed to help health
professionals assess patients with dementia-
related problems. It focuses on analysing verbal
fluency tests and word count assessments. By
leveraging these assessments, the app offers

a simplified and comprehensive method for
diagnosing and monitoring dementia. Healthcare
professionals can use the app’s features to track
changes in patients’ cognitive abilities over time,
providing valuable information and aiding in
effective treatment strategies for people with
dementia-related conditions.
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TECHNOLOGY OFFER - HEALTH

Disease Prevention

TECHNOLOGY OFFER

> Vaccine development for disease prevention

> Vaccines for neglected diseases

> Vaccines for viral diseases

> New adjuvants for vaccine formulations

> Serum for disease prevention

> Tropical diseases

CONICET AIMS TO ACHIEVE
. - DISEASE PREVENTION
~ - THROUGH VACCINE RESEARCH
AND DEVELOPMENT
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CUSTOMIZED DEVELOPMENTS APPLIED TECHNOLOGIES

>

Investigation and determination of the
incidence of extra-acoustic effects of noise
at occupational level as a possible cause of
professional diseases.

Novel vaccine against bordetellosis.
Use of the recombinant baculovirus / Junin

virus Z protein platform for the generation
of a prophylactic anti-hepatitis E vaccine.

Recombinant baculovirus / Junin virus Z
protein platform for the generation of
an anti-hepatitis E prophylactic vaccine.

Enhancement of the immunogenicity of the
VACCIMEL therapeutic vaccine by increasing
the expression of tumor-associated antigens
(TAA) through the induction of melanogenesis
in the cell lines that compose it.

TECHNOLOGY OFFER 29
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TECHNOLOGY OFFER - AGROECOLOGY AND BIOTECHNOLOGY

Animal Production and Health

30 TECHNOLOGY OFFER

TECHNOLOGY OFFER

> |dentification and diagnosis of viral and bacterial
diseases in cattle, swine and poultry

> Veterinary pharmacology, development and
efficacy testing of veterinary pharmaceutical
formulations

> Concept and safety trials of new vaccines

> Biomarker panels of metabolic alterations and
oxidative damage for use in highly complex
preclinical trials and clinical evaluation of new
drugs

> Animal management: sanitary strategies

> Pathophysiology and animal reproduction:
early diagnosis for bovine pregnancy

> Veterinary toxicology

> Animal Breeding: breeding, embryo cloning,
assisted fertilization, bioinformatics analysis

> Laboratory animals, biotherium

> Zoonotic diseases

CONICET AIMS TO DRIVE
MEDICAL ADVANCES, IMPROVE
VETERINARY PHARMACOLOGY
AND DEVELOP APPROPRIATE
HEALTH STRATEGIES FOR
ANIMAL MANAGEMENT
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CUSTOMIZED DEVELOPMENT APPLIED TECHNOLOGIES
> Biopharmaceuticals based on recombinant | Beekeeping, ant bait for beehives.
endolysins for the treatment of bovine mastitis
as a new strategy to replace antibiotic therapy. NGS and MA platform for phenotyping,
improvement and selection of cattle,
> Nanoantibodies as a tool for the detection horses, sheep and pets

of histoplasmosis and its potential impact
as a treatment.

> Vaccine candidates for avian influenza.
> Animal nutrition, microbiota, mineral deficien-

cies, toxicity of plant species, dietary supple-
ments (probiotics).

TECHNOLOGY OFFER 31
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TECHNOLOGY OFFER - AGROECOLOGY AND BIOTECHNOLOGY

Plant Production and Health

TECHNOLOGY OFFER

> Conventional and biotechnological
plant enhancement

> Plant biotechnology

> (Gene editing

> Biological fertilizers

> Biodiversity studies in the agroecosystem

> Biological pest control

> Development of new traits for climate responses.

THROUGH GENE EDITING

AND THE DEVELOPMENT OF
BIOFERTILIZERS, CONICET
WORKS TOWARDS CROP
WELFARE, AND CONTRIBUTES
TO INDUSTRIAL DEVELOPMENT
AS WELL
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CUSTOMIZED DEVELOPMENTS

> Non-thermal plasma seed treatment:
development for the construction and installation
of a basic functional prototype, the plasma
reactor would have a direct treatment capacity
between 1 to 5 T/h of soybean seeds exclusively.
The use of non-thermal plasmas (NTP) as direct
seed treatment facilitates the management
and control of phytopathogens, as well as the
increase in germination power, development and
subsequent yield of the soybean crop.

> 4G soybean: based on the development of
soybean varieties with more than 4 grains per
pod, the accelerated incorporation of the trait
high percentage of pods with four seeds (%V4S),
also called trait 4S (T4S), to two commercial
soybean germplasm varieties of GDM Argentina
SA will be carried out in order to later license the
4G lines.

> Plant disease control using nanovehiculated
RANdc.

> Abiotic stress tolerance traits by transgenesis
using sunflower homeobox 4 and 11 genes,
HaHb4 and HaHb11.

TECHNOLOGY OFFER 33
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Pathogenic fungi resistant tomato obtained
by gene editing

Biotechnological approaches to clean
contaminated aquatic environments: 3D
printing and algae cultivation. This is a device
for the bioremediation of polluted water; it

has an external hollow polymer structure that
houses immobilized microorganisms and
contributes to environmental purification.

It is applicable to natural environments and
prevents eutrophication of the system. The
support material protects microalgae from
toxic effects, stabilizes pH and temperature,
improving biomass production efficiency and
survival rates. The biodegradable polymer,
non-toxic to living organisms, facilitates gas
diffusion, remains stable at physiological pH and
temperature and exhibits bioactive properties.
The device structure resists degradation by fish
or microorganisms. Reduced concentrations
of lead, cadmium, cobalt and chromium, as
well as nitrites, ammonia nitrogen, nitrates and
phosphorus are observed.

34 TECHNOLOGY OFFER

Engineering of apomixis in non-apomictic
species: this technology relates to nucleic acid
constructs containing a coding sequence for
apomictic traits of Eragrostis curvula and its use
to transform non-apomictic plants. The genes
are derived from an apomictic grass and have
not been described or identified in other species,
i.e., they were not reported by other authors, nor
could we identify them in any plant database.
Two of them are only present in apomictic E.
curvula genotypes, whereas the others could be
detected in both apomictic and sexual genotypes
of E. curvula but are differentially expressed in
apomictics. These genes could probably direct
the early stages of apomictic development
(apomeiosis). With respect to their advantages
reported by other researchers, which were mostly
identified through mutant genes known in model
plants in order to be potentially transferred by
transgenesis to sexual species, the genes we are
reporting here were obtained from an apomictic
species. A very interesting feature of Eragrostis-
type embryo sac development is that it maintains
the ploidy ratio between embryo and endosperm
(2:3). Cereals are very sensitive to changes in
these ratios. Some apomictic (aposporic) species
do not maintain them. This could be important
when transferring the trait. So far, there have been
no reported results on the transfer of apomixis by
transgenesis to sexual plants.

Automatic grain counter: it allows to quantify
the number of grains and their area quickly
and digitally in a sample of a wide range of
plant species grains. Counting grains is a very
common activity in all areas of plant science
and agronomy, since, together with grain weight,
it determines crop yield. Due to the trade-offs
between both components, it is important to
know the ecophysiological behaviour of each
crop in a crop improvement plan, as well as in
the evaluation of agronomic practices.
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> Lithium extraction process (rock and/or brine)

> Recycling of lithium-ion batteries and
solar panels.

Wood Industrialization and energy
production through biomass

> Lithium electrochemistry-lithium batteries

Use of renewable energies in agricultural
production: greenhouses, dryers
and analysis of climatic variables

> Mathematical modelling for exploration
and/or storage in lithium batteries.

Hydrogen and biodiesel plants

> Lithium-based energy storage

> Design and development of Li batteries
and associated materials

> Recovery and separation of lithium, cobalt
and aluminium from lithium-ion batteries.

> Alkaline electrolyzers

> Solar-photovoltaic.

> Technologies for the use of renewable energy
resources (hydrogen, biofuels) and energy
recovery from biomass

> Study and use of wind and photovoltaic energy.

> Numerical and experimental study
of tidal turbines

> Energy efficiency and bioclimatic conditioning

> Biodiesel

> Fuel cells

> Power converter modelling and control

> Solar cells.

> Sustainable architecture and solar equipment

> Development of high-efficiency solar stills
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Shallow geothermal energy: analysis and study
of the underground environment as a source
and drain of heat
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CUSTOMIZED DEVELOPMENTS

> Pilot plant for biodiesel production.
> Low and medium power alkaline electrolyzers.

> Storage of lithium - based energy. Development
of dynamic models describing the operation of Li
rechargeable batteries. Development of models
based on physicochemical principles to describe
the dynamic charge/discharge processes of
the battery. Construction of laboratory level
prototypes to validate the developed models.

> Solar Information System of Salta (SISol)
a Web information system for spatial and
temporal consultation of solar radiation and
temperature data that allows for technical and
financial evaluations of solar systems, such as
photovoltaic panels and solar water heaters.
SISol is an information system made up of
four modules: solar radiation, temperature,
photovoltaic electric generation and thermal
generation, all within the legal framework for
the promotion of renewable energies and net
balance.

CONICET OWNS THE FIRST
ARGENTINIAN LITHIUM BATTERY
DEVELOPMENT PLANT
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APPLIED TECHNOLOGIES
Prototype - pilot plant scale of an
electrochemical device for Mg

and Ca separation from brines.

Advanced methods for characterization and

Controller for lithium batteries based on
macrocells (ongoing).

Platform for the validation of catalytic
processes, adding value to the oleochemical

for a biorefinery (Strategic Projects
for Energy Transition).

Experimental high temperature and pressure
reactor (APAT v1), for use in the production
of renewable biofuels from the hydrogenation
of vegetable oils using different catalysts.

Hybrid solar cells, use combinations

of inexpensive organic and inorganic
semiconductor materials, with different
absorption energies and arranged in
architectures that seek to optimize photon
absorption (light quanta), the efficiency

of the photovoltaic effect and minimize
production cost (nanomaterials).

Wave energy pendular collector for its
application in buoys in Bahia Blanca’s estuary
(Strategic Projects for Energy Transition).

Development of experimental platforms and
technologies for the maximization of wave
energy conversion in the Argentine Sea
(Strategic Projects for Energy Transition).
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evaluation of active materials for lithium-ion cells.

chain, opportunity to use glycerol as raw material

Process for the removal of magnesium and
calcium cations from natural brines by membrane
electrolysis with recovery of cation hydroxides,
device and process for the recovery of lithium from
natural brines comprising an electrolysis step to
remove unwanted components prior to lithium
recovery. In this way, the brine solution is free of
calcium and magnesium ions, allowing subsequent
lithium recovery.

Electrochemical method and device for
lithium recovery from aqueous solutions,
with low environmental impact: comprising
the use of an electrochemical reactor with
electrodes highly selective for lithium, where
lithium ions are inserted into the crystalline
structure of manganese oxide at the cathode
and extracted from the crystalline structure of
manganese oxide at the anode. There are also
three-dimensional carbon electrodes embedded
in manganese oxides formed by impregnating
a porous support, e.g., a carbon felt, with a
manganese oxide/black carbon suspension.

Grid-connected photovoltaic system analysis:
an accurate simulation tool that harnesses solar
energy through photovoltaic (PV) technology,
which is experiencing rapid growth worldwide
and is central to the renewable energy market.
Given this trajectory, there is a need for PV
system designers to possess a reliable tool
capable of accurately predicting the dynamic
performance of grid-connected PV systems
under various operating conditions. Predictive
capability is essential to assess the impact of
PV generation on power grids, so a versatile and
accurate PV simulation and evaluation tool has
been developed specifically for this purpose.
Through modelling, simulation and validation in
the MATLAB/Simulink environment, the accuracy
and flexibility of the tool is illustrated.
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First Argentine plant for the development of lithium batteries:
design and manufacturing of cells and batteries, with a view

to achieving the definitive incorporation of technology and
generating the right conditions for the development of similar
or larger plants in the future. This case also seeks to promote
the serial industrial development of lithium cells and batteries to
meet specific demands of the State and the productive sector;
the training of qualified human resources in the field; and the
production of knowledge. The plant, located in the Technology
Transfer Center of the UNLP, has a surface of 1,300 square
meters and its annual production, measured in stored energy,
will be of about 13 MWh, which is equivalent to 1,000 batteries
for stationary storage of renewable energies or of about 50

for electric buses. It will have 70 pieces of equipment, some

of them automated, and will create 50 direct jobs. The operators
who will be in charge of the start-up of the plant have already
been trained through the UNLP Trade School.

TECHNOLOGY OFFER 39



CONICET f X ® G © @ i /CONICETDialoga

- <7

el conicet.gov.ar




