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SBHSESilicon Micro-Topographies for Biosensing
Virginia Tech , PhD 

100 µm 

Nikkhah, et. al., Biomedical Microdevices, 11, 585-595(2009)
Nikkhah, et. al., Biomedical Microdevices, 11: 429-441 (2009)
Nikkhah, et. al., Biomaterials, 31: 4552-4561 (2010).  
Biomaterials, 32: 7625-7632 (2011). 
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SBHSETumor microenvironment (TME); 
The need for better tumor on-chip platforms

Peela, N., Truong, D., Saini, H et al. (2017). Biomaterials, 133, 176-207.

• A highly complex diseased tissue landscape, ECM  
• Multitude of different cell types (cancer, fibroblast, endothelial, immune cells)
• Tissue architecture
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Organotypic Microfluidic TME Model
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Organotypic Features: 

• Organized 2-layer 
concentric semi-circular 
region

• Cells in Tumor and Stroma 
Regions

• Re-configurable tumor and 
stroma

Ravi et. al., Biomaterials, 2024
A. Swah et. al., Advanced Science, 2022
Truong et. al. , Cancer Research, 2019
Saini et. al. , Biomaterials, 2020
Nagaraju , Moneharan, et. al., Advanced Health Mater, 2018, 2024
Truong et. al. , Scientific Reports, 2016

US patent # 10,017,724 
US patent #  10,712,339
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Catteau et al. (2013). 8(3) PLOS ONE.
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Influence of Stromal Fibroblasts

Collaborators: Dr. Barbara Pockaj, MD, Mayo Clinic 

     Dr. Jin Park, MD, ASU Biodesign 

Patient #1 Patient #2 Patient #3

Age 71 50 82

Type Infiltrating 
Lobular

Invasive ductal 
carcinoma

Invasive

Tumor Size 2.1 cm 2.3 cm 2.6 cm

Stage 1 2 3

Receptor Status ER+, PR+, Her2- ER+, PR+, Her2- ER-, PR-, Her2-

Lymph Node 3/6 1/2 1/11

Truong et. al. , Cancer Research, 2019



SBHSEReal time Tumor Invasion into the stroma

Truong et. al. , Scientific Reports, 2016



SBHSEHigh Resolution Single-cell Imaging
Fluorescent Movie 3D Movie

Truong et. al. , Scientific Reports, 2016



SBHSEGene Expression Profiling of Cancer Cells 

• GPNMB encodes for a cell surface transmembrane glycoprotein that is highly expressed 
among many cancers, including breast cancer

• Two clinical datasets (METABRIC and TCGA) demonstrated the alterations of GPNMB 
occur in 10 and 16% of breast cancer patients Truong et. al. , Cancer Research, 2019



SBHSE
Microengineering of Glioblastoma (GBM) 

Model on-a-Chip 

• Interrogate the behavior of GSCs in the Perivascular Niche
• Tri-layer microfluidic chip 
• Introduced a separate region for vasculature

Sowah et. al., Advanced Science, 2022
Truong et. al. , Biomaterials, 2019

GBM Tumor Microenvironment 

Collaborators: Dr. Shwetal Mehta, BNI
     Dr. Chris Plaisier, ASU



SBHSEModeling the Brain Perivascular Niche

Sowah et. al., Advanced Science, 2022
Truong et. al. , Biomaterials, 2019



SBHSEIdentification of novel ligand-receptor pairs using 
Sc-RNA seq 

Sowah et. al., Advanced Science, 2022

• Matrix plots of receptor and ligand expression in the mono-culture (orange) and tri-
culture (purple) conditions across cell types

• Relative receptor expression per patient across scRNA-seq glioma datasets 



SBHSEHeart on-a-Chip Model;
Interface of Nanomaterials with Human tissue 

Collaborators: Raymond Migrino, MD

Phoenix VA Medical Center

Veldhuizen et. al. , Science Advances, 2022
Veldhuizen et. al. , Biomaterials, 2020
Veldhuizen et. al. , Biomaterials, 2022
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Heart on-a-Chip 

Veldhuizen et. al. , Biomaterials, 2020
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Heart on-a-Chip 

Veldhuizen et. al. , Biomaterials, 2020
Veldhuizen et. al. , Biomaterials, 2022
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