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In the last decade, smart phone technology has turned research
interests into point-of-care (POC) biosensors. Smart phones have
changed our lives in area ssuch as entertainment, banking, shopping
and health. With iCloud technology, digital technologies and machine
learning intelligence, smart phone-based medical applications are
predicted to overthrow conventional diagnostic methods. Useful
properties of smart phones such as internal memory, high quality
cameras and operating systems, wireless connectivity with other
devices and its user-friendly interface utilizing easy operation for
everyone resulted in more researchers to focus on the smart phones
when designing portable POC biosensing devices. The criteria of an
ideal POC deviceby WHO is affordable, sensitive and specific, user-
friendly, rapid and robust, equipment-free, and deliverable to those in
need, ASSURRED. To observe the interactions between the targets
and their specific detection agents, optical, as colorimetric or
fluorescence-based sensors, or electrochemical methods are currently
being used. Since smart phone technology has evolved rapidly over
the last decade in both hardware and software, smart phones have
naturally become the obvious choice to replace complex instruments
as optical or electrochemical interfaces or the sensor itself. With the
overall improvements in smartphone software, camera design and
quality, and wireless information sharing, this new emerging market is
of particular interest for researchers hoping to create a new bridge
between personalized POC diagnostics and resource-limitedsettings.
Keywords: Point of CareDiagnostic (POC); Biosensors; Smartphone
Sensing
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Cell-based biosensors combine living cells and sensors or transducers
for cellular physiological parameter detection, pharmaceutical effect
analysis, environmental toxicity test, etc. Because of the obvious
advantages of cell-based biosensors, e. g. , long-term recording in a
noninvasive way, fast response time, and label-free experimentation,
they have been widely utilized in many fields such as cellular
physiological analysis, pharmaceutical evaluation, environmental
monitoring, and medical diagnosis. To achieve these properties in a
sensor, it is important to mention the structure of sensing interface for
cellular adhesion onto surface of interest. The generation of an
interface for the adhesion of cells can be performed via polymers,
various nanomaterials and hybrid organic-inorganic composites. In the
creation of selectivity for these surfaces, different biomolecules
including extracellular matrix proteins, small peptides, folic acid,
aptamers and antibodies are conducted to the crude surface.
Additionally, some nanomaterials such as carbon-based, metallic and
semi-conducting nanoparticles have been used for the signal
amplification and optical detection besides their electrochemical
properties. Within these infrastructures, diagnosis strategies based on
electrochemical and optical has opened the way for theranostics which
bears the abilities of therapy and diagnosis in one structure. This
developing technology has been a great potential for the treatment of
diseases by monitoring their fate with the primary experimentations on
cancer cells.
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In vitro Diagnostic (IVD) and Point of Care (POC) tests are diagnostic
technologies that are considered to be the future technology in terms
of public health, offering fast diagnostic systems that are performed at
or near a patient. Although the POC tests are often associated with the
health sector, they have promising application in many different areas
of life, such as traffic conditions, occupational safety, security and
forensic field. One of the important application areas of POC products
is the analysis of illegal/addictive drugs. Substance use disorders is
one of the most important health and safety problems of today. In
order to overcome problems arising from substance use disorders,
diagnostic kits for abused drugs are significant tools. These diagnostic
systems must be designed for fast and practical detection of
illegal/addictive substances in biological fluids such as saliva, urine,
blood, hair and sweat. Lateral flow assays are diagnostic kits that are
suitable for this format because they are portable, on-site, reliable, fast
and do not require professional use. Nanomaterials are the most
important components of lateral flow tests. Innovative drugs of abuse
testing devices can be designed by combining nanomaterials and
practical detection technologies with the successful surface chemistry.
New detection methodologies can be developed with different
nanomaterials and bioconjugation techniques. As a result, it is possible
to design hand-held devices or desktop devices that enable on-site
substance detection.

D-04
POTENTIAL OF MICRO-NANOPATTERNED SURFACES AS
BIOMATERIALS AND IN DIAGNOSTICS

Menekse Ermis?, Ezgi Antmen?, Vasif Hasirci*?

!BIOMATEN, Biomaterials and Tissue Engineering Center METU,
Ankara, Turkey

2Mehmet Ali Aydinlar, Acibadem University, Medical Engineering
Department, Istanbul, Turkey

During transmission of extracellular stimuli to nucleus through
cytoskeleton, mechanotransduction, mechanical stimuli are translated
into biochemical signals. Both healthy and cancer cells feel the
external mechanical stimuli and produce a response. These responses
of healthy and cancer cells differ markedly. Cancer cells are softer and
their nuclei are more flexible and therefore, they are more deformable.
For example, metastatic cancer cells are 70% more flexible than
benign. When seeded on micropatterned surfaces, these differences
are amplified and quantified. When cells are grown on these surfaces,
cancerous and healthy cells can be distinguished using their
micrographs. In this study, we aim to measure and compare the
deformation of cell nuclei on synthetic polymeric micropatterned
surfaces by using microscopic methods and computer assisted
quantification. In this study, cancerous and healthy cells with different
characteristics were used. Micropatterned surfaces were produced by
photolithography and molds of polydimethylsiloxane (PDMS) were
obtained. Biodegradable or non-degradable polymers were obtained
using solvent casting to produce micropatterned films. After cells were
grown on these films, microscopy images were obtained and analyzed
by computer programs. Analyses showed differences in the nuclear
deformation of cancerous and healthy cells. Using this method, healthy
and cancerous cells with different malignancy levels could be
distinguished. As a result, it was found that the differences in the
biologicalcal, physical and mechanical properties of cell nuclei can be
used as a novel method to discriminate cells. It was also determined
that by distinguishing cancerous and healthy cells, portable diagnostic
devices can be developed for early cancer detection.

Keywords: Nucleus, Deformation, Cancer, Diagnostic, Micropattern
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Hyperglycemia is an important metabolic condition that is common in
inpatients and may increase complications, the length of stay in
hospital, intensive care unit addmission rates and mortality. In addition,
kidney or liver insufficiency, cachexia or malnutrition, sepsis and
insulin theraphy may lead to hypoglycemia by disrupting glucose
homeostasis in hospitalized patients. Therefore, rapid treatment
decisions should be made to combat fluctuations in blood glucose
levels. Glucometers provide the analytical information that is the
decisive factor for the treatment to be performed by the physician at
point of care. In particular, hospital type glucometers are increasingly
used in hospitals to enable more effective diabetes treatment and
hyperglycemia monitoring. Measurement of blood glucose with the
same method and device is important in terms of consistency of
results. It is obvious that glucometers, which are used for the glycemic
control of inpatients, should have some characteristics indigenous to a
patient’s clinical conditions and environment. There are many factors
that may affect the accuracy of glucometers and the treatment to be
given accordingly in inpatients. It is therefore of great importance to
select and use glucometers in hospitals which will prevent these
problems in clinical practice.

Keywords: hospital type glucometers,
spesifications, clinical uses, methods

analytical performance
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A multifactorial disease, Cancer in which both genetic and epigenetic
changes are observed, is associated with environmental factors, as
well as due to hereditary factors. Epigenetic changes are defined as
hereditary and reversible changes and are responsible of the
regulation of gene expression. DNA methylation, histone modifications,
chromatin remodeling and RNA interference are types of epigenetic
mechanisms. DNA hyper/hypomethylation which are a reversible
chemical event, is observed in the CpG islands located in the promoter
regions of tumor suppressor genes/oncogenes, respectively. Since
DNA methylation is occured in the early stages of cancer, it is a very
important marker in the early diagnosis of cancer. Therefore, DNA
methylation researches have an importance in the discovery of
methylation biomarkers in the early diagnosis of cancer. There are
some biosensor based technologies investigating epigenetic
mechanisms, such as microArray, real-time PCR, pyrosequencing,
ELISA, ChIP gPCR, nCounter nanostring analysis and next generation
sequencing methods. Biosensors are analytical devices converting a
biological signal into an electrical signal. Biosensors are divided into
three main groups which are nucleid acid-based, protein-based and
miRNA biosensors. In our TUBITAK Project (114S497), we aimed to
identify new biomarker genes by methylation/expression arrays using
lllumina to understand the molecular mechanisms of oral premalignant
lesions (OPML) and oral squamous cell carcinoma (OSCC), and to
validate a panel of the methylation-dependent expression loss of
genes in body fluids by non-invasive methods. Thus, we suggest that
gene silencing by hypermethylation is an important mechanism that
has a great promise for the discovery of new biomarkers for OSCC
and OPML. In our other project (BAP-ONAP-42152), we investigated
the potential candidate molecular markers for early diagnosis for
laryngeal cancer (LC). In this study, we examined the
methylation/expression levels of the 24 genes that crosstalk in
apoptosis, p53 signaling pathway and cell cycle regulation of LC
patients by real-time QRT-PCR and QMSP techniques using
LightCycler480. The usage of biosensors is of importance in the early
and accurate diagnosis of the cancer and the researchers have the
chance to performe the highthroughput analyses of molecular studies
by biosensor technology.
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In recent years, several automated systems have been used in the
field of physiotherapy and rehabilitation. Automated rehabilitation is a
system that enables a patient to recover partially or totally and
improves the patient’'s neurocognitive function. The purpose of these
systems is to help the patient regain his/her previous condition quickly.
With advances in medical technology worldwide, these systems are
used by the patient having experienced chronic pain, sensory loss,
stroke, serious accidents, orthopedic injuries, brain trauma,
Parkinson’s disease, psychological disorders and sports related
injuries. Biosignal based sensors in the devices play an important role
in the effective use of these devices. Biosignals from biosensors
provide communication and control between the user and the machine.
Biosensors are portable devices that can measure various
physiological and kinetic parameters. Physiological sensors are one of
the fundamental parts for the biosignal processing and are important in
automated rehabilitation systems. Besides, they are cost effective and
respond quickly. In rehabilitation systems, different types of wearable
and wireless biosensors are used. Biosensors are analytical devices,
and especially with wearable biosensors, measurements of physical
activity and energy expenditure, the amount of gross motor activity, the
number of steps, walking distance, sleep / wake patterns can be
performed. All biosensors are assisted automated rehabilitation
systems. In most of these systems, good use of time is at the forefront.
In the development of rehabilitation systems, electromechanical,
electrical, optical, thermal, acoustic signal transducer and mass
sensitive biosensors are used. With the use of biosensors in the field
of rehabilitation, in addition to studies focusing on mobility, studies are
expected to be conducted on more specialized structures such as
biceps tendon damage. In parallel with technological advances,
support should be provided for studies to be conducted on the effective
use of biosensors in the field of rehabilitation.

Keywords: Physiotherapy, Biosensors

D-07
SOCIAL NETWORKS UNDER THE PRIVACY OF PERSONAL
INFORMATION; HEALTH THEMED APPLICATIONS

Aylin Goztag!, Mehmet Karanfiloglu? )

'Ege University, Faculty of Communication izmir Turkey )
’Hatay Mustafa Kemal University, Faculty of Communication izmir,
Turkey

In the digitalized world, digitization of "everything” enables numerous
new possibilities to develop. For this reason, the production of a new
application or opportunity can be seen in every single day. Social
networks are a new form of communication that brings people closer
than ever before and enables the exchange of services in many
different sectors, moreover may be seen as the new equivalents of old
trade routes. Social networking applications, especially in the field of
health, are becoming more widespread and even become a part of the
health policies of the countries. In this context, health-themed
applications is now an urgent subject that both countries and
individuals shall consider thoroughly. As the amount of information
shared in social networks increases, the limit of what can be done with
this information is expanding. However, it is inevitable to increase the
sensitivity towards the negative consequences that may arise due to
the sharing of this information. Hence, health-themed applications and
privacy are becoming increasingly critical, especially due to the direct
use of personal data. Within this study, health-themed applications and
privacy issues such as the dimensions of privacy, the perception of
society, the legal situation in Turkey regarding the protection of
personal data, together with the differences between generations,
state of awareness are addressed. Furthermore, by the study, the
results of the the health-themed applications are given within the
scope of the confidentiality of the personal information. According to



IV. Turkey in vitro Diagnostic Symposia:
Biosensors

the study results, legal protection of the information of the health-
themed applications that specifically asked for personal data is
existing. However, most of the personal information is used to improve
the services by the developers although many debates occurred about
the state of art of circumstances.

Keywords: Health Themed Applications, Privacy, Privacy of Personal
Data
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Big Data is also called “the power of data”. Big data in health refers to
diverse and complex data that is difficult to analyze and manage with
traditional software or hardware. The data of the patient is increased
by 48% every year; this course covers electronic health records,
genetic tests, omics data, patient tests, drug information, wearable
devices and literature. Big data analytics includes the integration of
heterogeneous data, data quality control, analysis, modeling,
interpretation and validation. With Big Data recently; concepts and
techniques such as “computational medicine”, “computational

pathology”, “computational laboratory medicine”, “precision medicine”,
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“artificial intelligence” and “machine learning" have been used in Daily
routine. The studies of machine learning and artificial intelligence for
the processing of Big Data are growing like avalanches in the clinical
laboratory area. The following can be achieved in medical laboratories
with big data analytics and artificial intelligence methods:

» Evaluating the data from a new perspective due to the increasing
volume of data and multidimensionality,

« Better utilization of off-laboratory Electronic Health Records,

» Reduction of pre-analytical and post-analytical errors,

» Optimizing processes,

* Increasing the quality and sustainability of the results produced,

* Reduction of turn-around-times,

* Provision of predictive device maintenance,

» Implementing predictive quality control,

*» Resource tracking,

* Reduction of costs and labor force.

As a result, big data analytics, precision medicine and digital health;
will increase the quality of care, make the patient and physician
focused on health rather than focus on disease, and will ensure that all
stakeholders are integrated into the process. As clinical laboratories,
we need to build “computational laboratory medicine” for artificial
intelligence and machine learning. For this; we should work with
scientists from computer science, statistics and mathematics, and
legislation should be adapted for multidisciplinary co-operation.



