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Introduction and Objective: The objective of the FemKUBE Program is to 
develop an integrated microphysiological model of the female reproductive 
tract that can be used for reproductive toxicology and therapeutic discovery. 

Materials and Methods: This model consists of 3D cultures of ovarian 
follicles, fallopian tube epithelium, endometrial and myometrial co-cultures, 
and cervix connected by recirculating flow of cell culture media using a 
precision-controlled microfluidic culture system. Follicles cultured using 
microfluidics recapitulates the human 28 days menstrual cycle hormone 
expression patterns. 

Results: During the follicular phase (day 1-14), follicles develop from primary 
stage to antral stage. During the luteal phase (day 15-28), follicles undergo 
luteinization. A transwell culture was optimized for fallopian tube epithelium in 
communication with the maturing ovarian follicle. In the fallopian and follicle 
co-culture system, the corpus luteum maintained function longer and secreted 
significantly higher levels of progesterone compared with the follicle cultured 
alone. Two distinct 3D culture systems of endometrial and myometrial cells 
were established using polystyrene scaffolds and decellularized matrix. 
Human ectocervical cells were grown on polystyrene scaffolds and the 
morphologic and hormonal responses of cultured cells were confirmed. 

Conclusions: Future studies will use these systems to study new therapies 
and reproductive toxicology. 
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