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A rede GEnoPsySEn pretende criar uma equipa de trabalho cooperativo entre paises lbero-
Americanos, com o objetivo de definir estratégias para desenvolver dispositivos descartaveis, baratos
e defacil utilizacao, baseados em genossensores eletroquimicos para detetar polimorfismos genéticos
que influenciam a resposta a farmacos associados a doencas do sistema nervoso central (depresséo,
esquizofrenia, epilepsia e delirios ndo metabdlicos).

MEXICO

ESPANA

COLOMBIA BRASIL

’ PARAGUAY

A nivel mundial existe uma necessidade premente dos clinicos em praticar uma medicina
personalizada através da aplicagao de terapéuticas individualizadas a cada paciente. Assim, a rede
GEnoPsySEn pretende colmatar a lacuna existente nos meios de diagndstico e criar genossensores
precisos que, de uma forma rapida e no local da consulta, possam ser utilizados pelos médicos na
prescricdo de tratamentos adequados.

Por isso, a GEnoPsySEn pretende contribuir para a transferéncia de conhecimento entre a
academia e o tecido empresarial, assim como para a melhoria dos cuidados de saude dos paises,
envolvidos através de uma estreita articulagdo com servigos nacionais de saude da rede GEnoPsySEn.
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A biologia molecular revolucionou a abordagem para descoberta de novos biomarcadores e
biossensores, oriundo da sua elevada especificidade e sensibilidade analitica. Nos ultimos anos, novas
tecnologias de biologia molecular emergiram com um especial foco no incremento da sensibilidade
analitica e da precisdo na quantificagao de eventos e targets em quantidades residuais. Uma destas
tecnologias emergentes, O PCR digital, sofreu nos ultimos anos uma elevada maturagao tecnolégica e
apresenta-se como uma técnica robusta que supera a variabilidade e a baixa precisdo de outras
tecnologias. Permite inumeras vantagens, como a quantificagcado absoluta de alvos de DNA/RNA sem a
necessidade de uma curva padrdo, a alta resisténcia a inibidores presentes em amostras
particularmente dificeis e a facilidade de utilizagdo sem precedentes. Nesta sessao, iremos abordar
com especial foco esta nova tecnologia, apresentar a tecnologia state of the art atual de PCR Digital,
debater as varias aplicagdes onde podera ser utilizada, bem como as suas vantagens que poderao
tornar esta tecnologia pilar na descoberta de novos biossensores. Venha aprender mais sobre essa
tecnologia e faga parte da (R)evolugéo.
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Based on the potential of macrocycles as drugs and on our previous work,' we prepared tetra, penta and
hexacyclopeptides, containing N-methyl amino acids to evaluate how N-methylation and/or the ring
size affect the bioactivity.

The synthesis of peptides was performed by SPPS (Solid Phase Peptide Synthesis), and then
cycloeptides were prepared by solution or on-resin macrocyclization.2 Several compounds showed
subnanomolar or nanomolar EC50 against P. falciparum and high selectivity. Two cyclopeptides have
confirmed in vivo efficacy after oral administration but poor solubility and bioavailability. Through a
collaboration with the Universidade Federal do Delta de Parnaiba, polymeric nanoparticles containing
active compounds were prepared (see Figure) and their in vitro bioactivity was determined.
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Three compounds were selected for in vivo assays which are in progress now.

In addition, the scale up of tetra- and penta-cyclopeptides as herbicides and inhibitors of
Cyanobacteria was performed. Five compounds are promising compounds,3 as they showed herbicidal
activity, produce cyanobacteria growth inhibition and reduce the concentration of its toxins,
mycrocistins.
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Con el descubrimiento de la estructura del ADN e identificarla como la molécula que almacena y
hereda la informacion de los seres vivos, surge el proyecto del genoma humano con la finalidad de
conocer la secuencia que componen los genes y el origen genético de las enfermedades.

Los trastornos neuroldgicos y psiquiatricos tales como la enfermedad de Huntington, la epilepsia,
esquizofrenia, enfermedad de Alzheimer, Parkinson, etc., son enfermedades con consecuencias
neurobioldgicas, cognitivas, psicoldgicas y sociales que contribuyen a la morbilidad y mortalidad en la
poblacion. Identificar los factores de riesgo genéticos y ambientales, asi como buscar tratamientos
cada vez mas eficaces, son temas de interés en investigacion.

En la actualidad, se han identificado alteraciones genéticas en diferentes enfermedades
neurodegenerativas o trastornos psiquiatricos. Las afectaciones en el ADN pueden ser en un solo gen
(enfermedades monogénicas) provocando danos estructurales importantes o la acumulacion de
sustancias toxicas (Huntington, Parkinson). Los sindromes cromosémicos, son enfermedades que se
asocian con modificaciones importantes en la secuencia de los cromosomas, ya sea por la pérdida
(sindrome de Turner), la repeticién (sindrome de Down), la inversién o la translocacién de regiones en
el DNA, que afectan a los cromosomas. Los trastornos del neurodesarrollo como la esquizofrenia, el
trastorno del espectro autista, el trastorno por déficit de atencidn e hiperactividad, el comportamiento
hipercinético, la discapacidad intelectual y la discapacidad auditiva o visual, se relacionan con la
presencia de anormalidades fisicas menores (AFM). La mayoria de estas anormalidades se desarrollan
en el primer trimestre de la gestacidn y los factores externos identificados son el estrés fetal (hipoxia 'y
desnutricion), la exposicidn a sustancias nocivasy el exceso de glucocorticoides. Las AFMs son sutiles
alteraciones dismarficas en las estructuras, que no tienen o tienen muy poco impacto en la funcién,
pero si tienen impacto en la ontogenia, organizacién estructural del cerebro. Esta reorganizacion
cerebral favorece el desarrollo de trastornos neuroconductuales, neuropsicolégicos vy
neuropsiquiatricos. A pesar del avance cientifico, son pocas las enfermedades que se han identificado
las alteraciones genéticas asociadas con los trastornos del neurodesarrollo. La via mTOR, es una de las
mas estudiadas, ya que se conoce bien su participacidon en el desarrollo de malformaciones en la
estructura cerebral como la esclerosis tuberosa, la displasia cortical y la hemimegaencefalia, en dénde
un mayor numero de células se vean afectadas y son mas los genes que se encuentren alterados y por
consiguiente mayor es la lesion. En el caso de los trastornos psiquiatricos como la esquizofrenia, con
un alto riesgo genético se asocia con la eliminaciéon de laregidon 11.2 del brazo largo del cromosoma 22
(22g11.2) donde se encuentra el gen COMT cuya funcién es la degradacion de neurotransmisores como
la dopamina, también se ha identificado la traslocacién o intercambio entre la regidon 43 del brazo largo
delcromosoma 1 alaregién 21 delbrazo largo del cromosoma 11 (1:11)(q43,921) afectando algen DISC
del cromosoma 1, el cual codifica una proteina involucrada en la migraciéon neuronal y el crecimiento
axonal.

Con respecto a los tratamientos, la mayoria de ellos solamente retrasan la aparicion de los sintomas,
dando al paciente mas afos de calidad de vida si se detectan de forma tempranay con un cambio en
el estilo de vida. Es por ello que es importante identificar los factores de riesgo genéticos y ambientales
asociados al desarrollo de estas enfermedades.
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Os progressos tecnologicos das ultimas décadas conduziram a um desenvolvimento crescente da
gendmica, que permitiu avangar o nosso conhecimento sobre a origem das doencgas, a biologia e a
salde humana. As novas tecnologias produziram uma grande quantidade de informagéo sobre a
variagao genémica e a sua relagdo com diferentes fenétipos de interesse biomédico, grande parte da
qual estad disponivel em bases de dados publicas. Grande parte deste progresso deve-se a
disponibilidade de dados gendmicos de muitos individuos, saudaveis e doentes, gracas a redugao dos
custos das técnicas de sequenciagao, a robotizacao e aos avancos da bioinformatica. Por este motivo,
a Organizagcao Mundial de Saude recorda que a bioética dos estudos genéticos deve ser aplicada de
forma vigilante, sobretudo em aspectos muito sensiveis, como os relacionados com a inscricdo dos
participantes, a confidencialidade das informacdes obtidas, as formas de obtencao e de comunicagao
dos resultados, a gestdo dos interesses comerciais que podem eventualmente decorrer da
investigacdo e o impacto dos resultados no individuo e na prépria sociedade. E da maior importancia
que os participantes em estudos deste tipo estejam plenamente conscientes da grande variabilidade
da certeza da previsao clinica em estudos de diagnéstico genético de base populacional. Nao devemos
perder de vista o facto de a maioria das doencas ser causada por uma interacao entre genes e factores
ambientais, pelo que a presenga especifica de certos genes como elemento isolado tem pouco valor
preditivo no desenvolvimento dessas doencas. Além disso, o objetivo de toda esta informagéo é
avancar na medicina de preciséo, identificando os individuos que responderao de forma diferente a
tratamentos especificos, utilizar a informagdo gendmica para desenvolver novas terapias ou
individualizar novos alvos terapéuticos. E de notar que todos estes progressos implicam grandes
desafios do ponto de vista ético, dada a natureza e o eventual significado dos dados obtidos, bem como
a grande quantidade de informacéao que é adquirida. Estas questdes serdo abordadas na apresentacéao.
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Vesicles are spherical supramolecular structures formed by the self-assembly of surfactant bilayers in
aqueous solutions. This study aims to evaluate the encapsulation and release of electrochemically
active molecules, such as potassium ferrocyanide, in unilamellar soy lecithin vesicles (SLVs) using
dynamic light scattering (DLS), UV spectroscopy, and electrochemical techniques like square wave
voltammetry (SWV).

Lecithin (L-a-phosphatidylcholine) is a biocompatible phospholipid that forms unilamellar vesicles in
aqueous solutions after extrusion. Genosensors, which integrate biological recognition elements like
DNA strands, offer advantages such as high sensitivity, selectivity, rapid analysis, and ease of use.
Vesicles provide an intriguing option for signal amplification in electrochemical genosensors. By
modifying the bilayer, vesicles can bind to analytes, electrodes, or be functionalized with gold
nanoparticles (AuNps), enabling multiple binding sites. These vesicles can be used to “tag”
complementary DNA strands and encapsulate electroactive compounds, amplifying the signal.[1]
Upon biorecognition, the vesicle is disrupted, releasing the encapsulated compound, which can then
be detected using voltammetric techniques. These vesicles can also be lyophilized and reconstituted
after months without losing their functionality.[2]

We investigated SLV formation in the presence and absence of ferrocyanide, analyzing vesicle size via
DLS and polydispersity. The vesicles were stable, monodisperse, and averaged 120 = 6 nm in diameter.
After formation, size exclusion chromatography was employed to remove unincorporated ferrocyanide,
and UV spectroscopy was used to identify vesicles. SWVs were recorded from this fraction, confirming
analyte discharge and permeation through the bilayer. Since permeation prevention is critical, we
incorporated cholesterol and other phospholipids, concluding that dioleoil fosfatidilcolina (DOPC)
modification significantly reduced ferrocyanide permeation. Lyophilization and rehydration did not
affect ferrocyanide encapsulation, demonstrating the system's stability. Future studies will explore
further bilayer modifications, including AuNps decoration, to enable binding to complementary DNA
strands.
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Interest in polysaccharides extracted from plant species found in the Biodiversity of Northeast Brazil
arose from the feasibility of using them to modify the surface of electrodes used in tests involving the
monitoring of environmental contaminants (heavy metals and drugs), compounds used in food
adulteration, diagnostic tests, or anti-doping tests.

Modifying the surface of electrodes has been used to improve the selectivity and sensitivity of the
electrochemical sensors that have been developed. The use of polysaccharides extracted from tree
exudate, such as Amburana cearensis gum [1] or those from seaweeds [2], has been an excellent
strategy for the dispersion of nanostructures, such as oxides and nanotubes, thus improving the
development of the active layer of electrochemical sensors. Furthermore, polysaccharides can be used
in the deposition of thin films, in the synthesis of nanoparticles, and the development of
nanocomposites, aiming to optimize sensor devices.

Using these biopolymers brings the advantages of increased adhesion of the electroactive material
used as a modifier, in addition to an improvement in the stability of the active layer of the sensor. As an
example, we can mention the use of agar, extracted from the red algae Gracilaria birdiae, used as a
stabilizer of a nanocomposite based on nickel phthalocyanine and zinc oxide nanoparticles, used for
the rapid and sensitive quantification of dopamine in blood samples [3].

The polysaccharide of A. cearensis, for example, was used as a dispersion medium for carbon
nanotubes, enhancing the electropolymerization of Poly(Alizarin Red S) on this surface, generating
susceptible and specific sensors for the detection of anabolic hormones, such as testosterone and
oxandrolone, quantified directly in untreated urine [4]. This same polysaccharide was used to stabilize
nanocomposites based on carbon nanotubes and gold nanoparticles, which were applied in sensing
soy isoflavones through portable sensors [5].

Furthermore, several other complementary studies have demonstrated the possibility of using these
biopolymers as natural reducing and stabilizing agents during the green synthesis of gold and silver
nanoparticles, also used in sensor devices. Therefore, the potential of using biopolymers in the
construction of (bio)sensors, although still little explored, is undoubtedly an attractive field since it can
satisfactorily adapt to the precepts of sustainable development established in the UN's 2030 Agenda
and generate new eco-friendly technologies.
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Over the last decades, there has been a growing interest in the development of alternative treatments
to infections caused by bacteria resistant to common antibiotic treatments. Among those alternatives,
two are related to the use of light and different molecules and materials. Antimicrobial phototherapy
(aPDT) which uses molecules called photosensitizers to produce ROS species, once it is irradiated with
visible light. On the other hand, Photothermal therapy (PTT) involves a rapid heating of a molecule or
material, such as gold nanoparticles (AuNps) by irradiate them with NIR light. In this work, we developed
a conjugated system formed by the natural polyphenol quercetin (Quer) and (AuNps) in order to evaluate
their physicochemical properties before studying its application in bacterial inhibition. Quer-AuNps
systems where synthetized in-situ, allowing Quer molecules to act both as reducing and capping agent.
Results showed that Quer molecules create a shell structure around the AuNps, likewise there is a
charge transfer phenomenon that inhibits fluorescence of the polyphenol, however it doesn "t affect
ROS production or rapid heating of the nanomaterial. Likewise, this arrangement allows great stability
of the conjugated system.

Acknowledgments
Authors want to thank Programa de Quimica, Facultad de Ciencias Basicas y Tecnologias and Universidad del
Quindio for their financial support.

-12 -


mailto:ccvilla@uniquindio.edu.co

IA Feria-Romero', M. Fatima Barroso?, J.G. Pacheco?, Giovanny R. Pinto®

TUIME Neurolégicas, Hospital de Especialidades “Bernardo Sepulveda” CMN “S XXI”, Av. Cuauhtémoc 330, Col.
Doctores, 06720, CDMX, México.
2REQUIMTE/LAQYV, Instituto Superior de Engenharia do Porto, Instituto Politécnico do Porto, Rua Dr. Anténio
Bernardino de Almeida 431, 4249-015 Porto, Portugal
3Grupo de Estudos Em Genética Humana e Médica (GEHMED), Laboratério de Genética e Biologia Molecular,
Departamento de Biomedicina, Universidade Do Delta Do Parnaiba (UFDPar), Parnaiba, PI, Brazil

mfb@isep.ipp.pt

A farmacogendmica procura relacionar a existéncia de variagdes genéticas com a resposta do doente
aos medicamentos com o objetivo de maximizar a eficacia e minimizar a toxicidade dos medicamentos.
A existéncia destas variagOes genéticas é relevante para a dosagem correta, sensibilidade terapéutica
e previsao de efeitos secundarios [1].

A epilepsia € uma condigcdo neuroldgica recorrente, progressiva e de evolugao crénica se nao for
controlada. Assim, é importante identificar o tratamento medicamentoso anticonvulsivante
adequado para melhorar a sua qualidade de vida. No entanto, entre 15 a 30% dos doentes nao
respondem aos tratamentos farmacoldgicos. Assim, é importante identificar este grupo de doentes e
oferecer outros tipos de tratamentos [2].

A maioria dos medicamentos é metabolizada pelo citocromo P450, como o CYP2 e o CYP3. Em
particular, o CYP2C6 metaboliza uma vasta gama de medicamentos, como vasodilatadores,
analgésicos, antipsicoticos, inibidores da monoaminoxidase, antidepressivos triciclicos e

medicamentos para o tratamento da deméncia [3].

O nosso grupo de trabalho identificou a variante rs1065852 (Pro34Ser) do gene CYP2D6 em doentes
com epilepsia resistente a medicacdo e foi demonstrada uma diferenca significativa com o grupo
respondedor (p=0,026, OR=6,56 [1,22-35,39] ) [4].

Este trabalho tem como objetivo desenvolver um genossensor eletroquimico rapido, sensivel e de baixo
custo, capaz de detetar a variante genética rs1065852 do gene CYP2D6 em doentes com epilepsia
resistente a farmacos [5]. O genossensor eletroquimico sera construido e montado em plataformas
inovadoras e de baixo custo feitas de papel como opgao de teste molecular [6].
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NovoSens is a venture that was established in 2014 at the Business Incubator of the University of
Cérdoba, with the support of the National Scientific and Technical Research Council (CONICET) of
Argentina. It is a technology start-up that provides innovations in the analytical determination of
compounds of agro-industrial and environmental interest. Its value proposition is based on biosensor
technology. Bioanalytical devices for the quantification of ethanol, glucose, lactose, glycerol, phenols,
oxalic acid, and lactic acid have been developed, primarily for the agrifood system. With the goal of real-
time monitoring and quality control, there has been significant interest in the agro-industrial sector. The
need for rapid and accessible methods to measure key compounds in agro-industrial processes
presents a global commercial opportunity. Given the characteristics of the proposed technology, there
is potential to incorporate multiparametric analysis and automation. A functional and automatic
prototype for the quantification of ethanol in wineries and biorefineries, the ETOH1, has been validated.
This product originates from the Argentine market, as the straightforward and robust quantification of
ethanol in Argentine and Chilean wineries is a compelling value proposition. This parameter, crucial as
a fiscal requirement and for fermentation control, is determined in wineries through densitometry, a
reliable but slow technique (40 minutes per sample). Technological alternatives are imported infrared
(IR) equipment, which are costly and lack local support, acquired only by large wineries. The production
of ethanol in biorefineries also requires rapid and reliable methods for real-time monitoring of alcohol
levels in fermenters. With just 20 microliters of sample and in 3 minutes, this device quantifies the
concentration of ethanol without pre-treatment in complex matrices such as fermentation broths,
musts, and wines. The speed and simplicity of the process are its main value proposition. This
performance with ethanol is extrapolatable to the other mentioned analytes.

It is important to highlight that, from the academic sphere and CONICET, in collaboration with other
disciplines and areas of knowledge (such as engineering, marketing, legal, prototyping, industrial
design, etc.), valuable experience has been gained regarding what true entrepreneurial university-based
technological ventures entail and their interaction with the private sector in Latin America. The
development of analytical alternatives to existing and consolidated solutions in the industry not only
encompasses technological adaptation to specific real samples from each socio productive niche, the
acquisition and processing of analytical signals through the development of specialized hardware and
software, microfluidics, and electrode miniaturization (microfabrication), but it also requires a change
of mindset coming from the academic-scientific sector.

Based on this mentioned experience, CONICET has initiated the development of Point-of-Care devices
focused on personalized medicine. These reliable, rapid, decentralized, and cost-effective bioanalytical
devices have applications in in vitro diagnostics for monitoring and detecting clinically relevant
biomarkers, facilitating effective decision-making in diagnosis, prevention, and follow-up in both human
and veterinary health. The project focuses on the development of devices based on miniaturized
bioanalytical platforms for multiparametric detection (biochips). These biochips consist of affinity
electrochemical biosensors on graphene microelectrode arrays. The transduction of the surface
biorecognition event into an analytical signal is carried out using graphene field-effect transistors
(GFET). This technology, resulting from the combination of biochemistry, microelectronics, and
nanotechnology, has the potential to achieve extremely low detection limits, allowing the identification
of diagnostic biomarkers at concentrations as low as attograms per milliliter. Furthermore, the rapid
response, miniaturization of the instrumentation, and lower costs compared to traditional molecular
diagnostic methodologies would be its main advantages. Developing and applying genosensors on
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these miniaturized electrochemical transduction platforms for pharmacogenetic purposes is of great
interest, as collaboration with the GENOPSYSEN network and its academic research groups would

generate significant synergy for the application and transfer of knowledge to the precision medicine
market.
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Developing genosensors for detecting pharmacogenomic biomarkers in neurodegenerative disorders
aims to improve early diagnosis, monitor disease progression, and tailor therapeutic interventions. The
most basic genosensor involves an electrochemical microRNA sensor. This can be applied to detect,
for example, miR-146a, a biomarker for several neurodegenerative diseases, showing a high sensitivity
and precision [1]. This biomarker can be found in patients’ blood, offering a less-invasive method for
diagnosis [2]. However, a multi-omics approach has been highly encouraged, integrating genomics,
transcriptomics, proteomics, metabolomics, and pharmacogenomics [3]. This enhances the precision
of the identification of biomarkers and the accuracy of the diagnosis, often offering more information
than just the detection of the biomarker itself [3].

Finding an ideal biomarker can also prove difficult, as it needs to be easy to quantify, measure,
unaffected by co-morbid factors, change linearly with disease progression, and closely correlate with
established clinicopathological parameters [4]. For this, machine learning models have been
suggested. These models could successfully utilize clinical and genetic data to predict
neurodegenerative diseases and identify shared genetic risk loci and SNPs associated with these
conditions [5]. Despite progress, challenges remain regarding the current biomarkers’ reliability and
early diagnostic utility. Future research focuses on improving their sensitivity, specificity, and
reproducibility.
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Genosensors, biological devices capable of detecting specific nucleic acids by hybridization, provide
an innovative approach to identifying genetic polymorphisms associated with the hypothalamic-
pituitary-adrenal (HPA) axis. This axis has been studied for more than 50 years because of its critical role
in the stress response, known as the “killer of the century,” and its influence on the central nervous
system (CNS). Stress is an adaptogenic reaction to adversity that is largely modulated by the HPA axis
in conjunction with the locus coeruleus-norepinephrine (LC-NE) system, which engages CNS regions
including the amygdala, limbic system, and prefrontal cortex to mediate stress signals. These areas
evaluate stress and trigger physiological responses, highlighting the relationship between stress and
the neurobiological changes observed in mental illness. The effects of stress on hippocampal synaptic
plasticity and neurogenesis are well documented and attributable to chronic elevation of
glucocorticoids (primarily cortisol, cortisone, and corticosterone), which negatively impact CNS
cognitive and emotional functions. Chromatographic-spectrometric methods, such as HPLC-MS and
GC-MS, allow the precise quantification of these metabolites in biological matrices such as urine.
However, correlating metabolomic data with genetic information is critical to advancing the
understanding of individual variations in stress response. By connecting metabolomic sensing with
genosensors, an integral strategy is being pursued to expand our ability to understand the biological
mechanisms underlying stress and enable the personalization of therapies for chronic stress-related
conditions. This meta-analysis seeks to explore this intersection and share the knowledge to catalyze
integrative wellness.

Keywords: Genosensors; Hypothalamic-pituitary-adrenal (HPA) axis; Stress; Chromatographic-
spectrometric methods; Metabolomic.
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En la epilepsia a pesar de un tratamiento farmacolégico adecuado, en el 30-40% de los casos

no hay libertad de crisis (epilepsia resistente a medicamentos (DRE) afectando la salud fisica y mental
en éstas personas y aumentando significativamente las tasas de morbimortalidad (ej. estado
epiléptico, trauma, la muerte subita inesperada en la epilepsia, neumonia aspirativa, trastornos
psicologicos, etc). Los mecanismos fisiopatoldgicos que generan la DRE siguen siendo poco
comprendidos y se explican por multiples hipdtesis etiologicas: como la hipétesis del transportador
central (sobreexpresion de transportadores de multiples farmacos en la barrera hematoencefalica
(BHE), que limita la penetracién de los farmacos anticrisis (FAC) o la hipdétesis que explica la
sobreexpresion de proteinas de resistencia a multiples farmacos, como la glucoproteina P en el
endotelio de la BHE, representando desafios para la administracién efectiva de FAC y los niveles de
concentracioén en el cerebro.

A través de la nanotecnologia se mejora la distribucion de FAC a través de la BHE con estrategias
avanzadas en el disefno de nanotransportadores, incluyendo la modificacién de la superficie con
sustratos de proteinas de transporte especificas de la BHE, la orientacién de ligandos-receptores
utilizando ligandos de receptores especificos, laincorporacion de péptidos que penetran en las células
y la inhibicién de transportadores de eflujo. Estos enfoques optimizan la especificidad de ubicaciény
la biodisponibilidad del FAC dentro del cerebro, y aumentando significativamente su concentracion
terapéutica en el medio cerebral (dirigen las proteinas de transporte cerebrales para mejorar la
administracién de FAC a través de la BHE)

La modificacién ingeniosa de los sistemas nanotransportadores con glucosa o sus analogos puede
optimizar significativamente la distribucién cerebral de agentes terapéuticos, ofreciendo una via
prometedora para mejorar la administracién de farmacos al cerebro. Zhao et al. [15] encapsularon
carbamazepina dentro de la bicapa lipofilica creando un sistema de administraciéon de farmacos
nanotransportador con mayor tasa de liberacién e internalizacién con éxito en las neuronas. Yilmaz et
al. recubrieron la lacosamida logrando resultados comparables. Zhou et al. [17] informaron mejorar la
concentracion efectiva

Los biosensores mejoran significativamente los resultados del paciente y reducen el costo general de
la atencién. El pronéstico del paciente se puede mejorar significativamente cuantificando
biomarcadores apropiados de la enfermedad (proteinas, anticuerpos, acidos nucleicos y células) que
se encuentran en cantidades anormales en los fluidos corporales o el tejido cuando la enfermedad esta
presente y muestran una promesa significativa para la deteccion temprana de la enfermedad, la
evaluacion prondstica y el seguimiento de la eficacia terapéutica por lo anterior la innovacion de
biosensors accesibles para deteccién de problemas asociados a la farmacorresistencia debe ser
investigado para tener deteccién prontay mejorar calidad de vida de esta patologia.
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