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OZET

Mikroakigkan teknolojisi gelisen ve degisen diinyamizda 6nemli 6l¢iide ilerleme kaydetmis
ve hala iizerinde bilimsel aragtirma ve caligmalar ylriitiilmektedir. Biyomedikal ve saglik
alanlar1 basta olmak {izere bir¢ok alanda kullanilmaktadir [1, 2]. Sistemin daha az malzeme
sarfiyati, zamandan tasarruf gibi bircok avantajlar1 olmasiyla 6zellikle insan organ yapisinin
geleneksel yonteme gore daha iyi taklit edilmesine olanak taniyarak daha dogru ve gercege
yakin sonuglarin elde edilmesini saglamaktadir [3]. Cip iizeri organ teknolojisinde insan
viicudu igerisinde gerceklesen kan akisinin ¢ip icerisinde taklit edilmesine imkan saglamaktadir
[4-6]. Bu nedenle akiskanin kontrol edilmesi ve mikro seviyelerde siirekli ve diizgiin bir akis
saglamasi birinci dncelik olmaktadir.

Bu c¢alismada, mikroakiskanin sistem otomasyonun iizerinde durulmustur. Bu sayede
geleneksel mikroakiskan sistemlerin yerine kontrol edilmesi daha kolay, otomatik ¢aligtirilmasi
ve durdurulmasi hedeflenen, diisiik maliyetli ve bunlarla birlikte zamandan da tasarruf
edilmesini saglayan yenilik¢i bir sistem gelistirilmesi amaglanmaktadir. Istenilen hedefleri

yakalamak amaciyla sistem oldukga basit ve elde edilmesi kolay bilesenlerden olusturulmustur.
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Bu bizlere maliyetin minimum tutulmasini saglarken, sisteme eklenmis olan ¢oklu ¢ikis
sayesinde ayni anda birden fazla mikroakiskan sistemin ¢alistirilmasini olanak saglamaktadir.
Ayrica her birinin ayr1 ayr1 kontrol edilebiliyor olmasiyla birlikte sistem {izerindeki kontrol
attirtlmistir. Burada farkli deney kosullari arastirmacinin iste§ine bagli olacak bir sekilde
ayarlanabilecek ve sistem otomatik olarak deneyi icra edecektir. Bu yaklasim, sistemi otomatik

bir platforma doniistiirerek kullanilabilirligini artirmaktadir.

Tesekkiir: Yazarlar, Tiirkiye Bilimsel ve Teknolojik Arastirma Kurumu (TUBITAK, 1004-Rejeneratif
ve Restoratif Tip Arastirma ve Uygulamalari, Proje No: 20AG003, 20AG031, 1005-Ulusal Yeni Fikirler
ve Uriinler, Proje No: 123E013) ve Eskisehir Osmangazi Universitesi Bilimsel Arastirma Projeleri
Koordinasyon Birimi tarafindan FYL-2024-3245’nolu proje kapsamindaki desteklerinden dolay1
tesekkiir eder.

AUTOMAITON OF MICROFLUIDIC CHIPS

ABSTRACT

Microfluidic technology has made significant progress in our developing and changing
world. Scientific research and studies are still being carried out on microfluidic systems that is
used in many fields, especially in biomedical and health [1, 2]. The system has many advantages
such as less material consumption and time saving, and it has started to be used in biomedical
fields that include to mimic human tissues and organs [3]. In addition, it allows the structure of
the human organ to be imitated better than the traditional method. In addition, control of the
fluids velocity rate inside device can mimic to blood velocity rate of target human organ [4-6].
That reveals the importance of control at constant velocity at a certain time. Therefore, the
studies carried out with this technology provide more accurate and realistic results.

This study focuses on the automation of microfluidic systems. The objective is to develop
an innovative, cost-effective microfluidic system that is easier to control and capable of
automatic start-stop functionality. Thus, automation of microfluidic systems replacing with
traditional microfluidic systems cause also saving time. To achieve these goals, the system was
constructed from simple and readily accessible components, which helps minimize the costs.

Additionally, the inclusion of multiple outlets enables the simultaneous operation of multiple
microfluidic systems. Each outlet is individually controllable, enhancing the overall control of
the system. Furthermore, various experimental conditions can be adjusted according to the
researcher's preferences, allowing the system to autonomously execute experiments. This

approach increases the system's usability by transforming it into an automated platform.
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