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Abstract: 

Breast cancer tumor growth depends heavily upon angiogenesis for both local tumor growth and distant metastasis. Angiogenesis of tumors has been long-studied using chick chorioallantoic membrane (CAM) modeling with real tumors. However, there are issues with this method such as the variability in tumor structure, genotype and phenotype depending on the source. Our research aims to expand this field by implanting an engineered tumor created in vitro on the CAM membrane. Improvements in CAM modeling through the use of our tissue engineered tumors include increased control in tumor composition and design, ease in evaluation of angiogenesis, ability to couple growth factors or peptides to scaffolds, and a strong and adjustable 3D structure. Tissue Engineered (TE) tumors are made from B.mori silkworm silk scaffolds seeded with SUM1315 breast cancer cells. TE tumors grown on the CAM are being used to elucidate the angiogenic effects of growth factors, pH, geometry, mechanical properties, and other cells. In addition, we are using this model to optimize in vitro mimicking of realistic tumor growth, metabolism, proliferation and structure. Improved modeling of tumor growth and angiogenesis will give insight into new means of slowing or blocking angiogenesis, or delivering anti-angiogenesis drugs or antibodies. 

Tissue engineered silk scaffolds seeded with SUM1315 breast cancer cells and grown in vitro can be used to model primary and secondary breast cancer tumors. Tumor growth can be studied in vitro, tumor vascularization can be studied on the CAM and metastasis to bone can be studied in a variety of ways, all giving insight into biological processes in cancer and specific targets for the inhibition of cancer growth, invasion and metastasis.  
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