
Projects are conducted by the Controlled in vitro 
Microenvironments (CivM) Laboratory  at the Izmir 
Institute of Technology. Our long term goal is to 
better understand the cell biology of breast cancer 
metastasis. It is known that changes in three 
important biological processes namely, cell 
adhesion, matrix degradation and cell motility play 
crucial roles in metastasis. To achieve our goal, we 
focus on: 

 Design and fabrication of micro- and nano-
devices that mimic the cellular 
microenvironment 

 Micro-environmental control and biophysics of 
cell adhesion, migration and invasion in 
breast cancer  

We use tools of nanotechnology such as UV 
lithography and electron beam lithography to 
create Controlled in vitro Microenvironments 
(CivM). CivM allows us to investigate the breast 
cancer microenvironment with precise control of 
spatial (2D and 3D; nanometers to centimeters) 
and temporal (seconds to days) parameters. 
Finally, we use various fluorescence microscopy 
techniques to examine the cell biology in CivM. 

We intend to use CivM we develop for diagnostic 
purposes.   
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Three Dimensional Microfluidic Device that 
Determines Metastatic Capacity and Homing 
Choices  

 Publication Number: EP2741083 
 Publication Date: 2014-06-11 
 Inventor and Applicant: Devrim Pesen Okvur 
  
Microfluidic Device for Investigation of Distance 
Dependent Interactions in Cell Biology (Patent 
Pending) 

 Application Number: PCT/EP2014/070839 
 Application Date: 2014-09-29 
 Inventor and Applicant: Devrim Pesen Okvur 
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Distance Dependent Interactions:  
DDI-chip 

Microfluidic technology enables realistic  study of cells in 
both health and disease states,  improving drug 
development, reducing animal testing, and significantly 
lowering research costs 
Challenge: Medical and life 
sciences are in dire need of 
platforms that can truly 
mimic the physiological 
microenvironment: Despite 
of billions of dollars spent, 
less than 10% of clinical 
trials can provide promising 
results towards therapy.  

Solution: The DDI-chip is a 
microfluidic device that 
positions cells and factors 
to be investigated at 
different distances from 
each other . This provides a 
more physiological setup 
and allows simultaneous 
investigation of different 
distances in one device. 
The DDI-chip also makes it 
possible to test agents that 
can affect distance 
dependent interactions.  

In one application, one side 
channel can simulate a 
blood vessel and the other 
side channel can be 
embedded with cancer cells. 
The response of cancer cells 
as a function of their distance 
to a blood vessel can be 
investigated, with or without 
drugs. 

The DDI-chip can also be used to investigate, e.g. autocrine 
signaling: Since the width of the central microfluidic chan-
nel increases along the DDI-chip, the number of cells in the 
central channel increases and so does any parameter that 
positively correlates with cell number. 

Moreover, a blood vessel of increasing size can be simulat-
ed within the central channel of the DDI-chip. Here, chang-
es in the flow of blood as well as drug delivery and/or ex-
travasation of cancer cells to the nearby tissue simulated 
by the side channels can be investigated. 

T he magic of the DDI-chip is that it allows for investi-
gation of many different types of interactions which 

are central to proper functioning of cells in our bodies. To 
enable efficient research that will provide cures for many 
different types of diseases from cancer to athereosclerosis,  
the DDI-Chip provides a low-cost and effective solution to 
the pharmaceutical industry, medical, and life sciences 
research. 

Solution: The MetaHomingChip is a microfluidic device that 
determines metastatic capacity and homing choices. The 
device mimics the in vivo tumor microenvironment comprising 
different cell types, matrices, biological molecules and 
chemicals. All steps of metastasis, namely, angiogenesis, 
matrix invasion, cell migration, intravasation, circulation, 
extravasation and new tumor formation, can be 
simultaneously and jointly investigated using 
MetaHomingChip. In addition, the chip allows testing of the 
effectiveness and specificity of anti-metastatic drugs. 

Furthermore, cancer cells are known to prefer certain sites in 
the body to form secondary tumors. The answer to ’where 
tumor cells metastasize to’ have prognostic value. For 
example, breast cancer metastasizing to the lungs has a 
poorer prognosis than that metastasizing to the bone. 
Therefore, determining the homing choices will help select 
the best course of treatment and enable personalized 
medicine. 

W atch out:  MetaHoming Chip is about to revolutionize 
cancer diagnostics and therapy. 

 

Microfluidic device for investigation 
of distance dependent interactions 
in cell biology (PCT Patent PCT/
EP2014/ 070839, September 
2014) 

 

Metastatic Capacity and Homing Choices: 
MetaHomingChip  
Will the tumor metastasize? To which organ will the tumor 
metastasize? There is a dire need to answer these questions 
both in the pharmaceutical industry and the healthcare 
sector. 

Challenge: The leading cause of death for cancer patients is 
metastasis. Even if the primary tumor is surgically removed, 
cells that could have spread from the primary tumor can 
cause formation of new tumors and recurrence of cancer. 
There is no test that can show whether cancer will recur or 
not or which type of tissue cancer cells will prefer for 
possible new tumor sites.  

 

Three dimensional 
microfluidic device that 
determines metastatic 
capacity and homing 
choices (EPO Patent 
EP13154001.5, 
February 2013) 


