An oviduct-on-a-chip microfluidic platform for the investigation of the motility of ciliated cells after cancer treatment
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Introduction

Ovarian cancer is the most lethal type of cancer in women as it is detected, in most cases, at late stages. Chemotherapy to treat ovarian cancer is the most common procedure after surgery. After
ovarian cancer treatment, fertility can be affected dramatically in women, for example alkylating-agent-based treatments with Cisplatin has resulted in amenorrhea in 18%-61% of young women and
61%—97% in older women?. Ovaries and surrounding organs, such as the fallopian tubes or oviducts can be affected by chemotherapeutic agents. Oviducts are tubular shape organs where fertilization
takes place, the oviduct epithelium is mainly composed of secretory and ciliated cells. The ciliated cells are important during the fertilization process creating a sperm reservoir and promoting gamete
interaction. Due to the impact of cancer treatments in those organs, new fields such as oncofertility have emerged in order to provide patients with options for the fertility preservation. Here we present
a microfluidic platform to evaluate the cell response in the oviduct upon the exposure to chemotherapeutic drugs and, therefore, to investigate the influence on fertility post-treatment.
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Discussion

The designed microchip has allowed cell attachment using a plasma activated polycarbonate membrane without having leakage of cell media. The obtention of a transparent membrane allows for
optical access to the cell monolayer compared to the translucent unmodified polycarbonate membrane. The cells have formed a confluent monolayer after one month maintaining the cilia beating
(10 Hz average) showing that the platform provides with the suitable conditions to maintain its differentiated state. The obtained oviduct on chip platform may provide insight into the changes of

the cilia beating frequency after the exposure to a chemotherapeutic agent and the consequences that this type of treatment can have in the fertility capacity of women.
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