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Abstract Multi-Photon Excitation Photochemistry

Epithelial cell migration and turnover on the villus structure in the . _ ] ] e Uses two photon beams to create structures in one p|ane at a _ _
intestine is a relatively unexplained phenomenon. It has been In_orde_r to dlrect_ly_measure the traction forces_ involved In enter_ocyte _ . i . Reverse molding to test creation of collagen/hydrogel scaffold
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hypothesized that epithelial cells migrate from crypt to villus due to gd | ! be & b bl Frold 1 3D vill g h | . Freedom in all 3 dimensions « Seeding cells on generated scaffold
various traction forces produced by the topography of the small intestine. model must be a biocompatible scaffold featuring 3D villi topography an | fabrication i d 7 directi « \ariation of mold layout
In order t ti d studv these traction f it is critical t allow for cell seeding. Additionally, the generated scaffold must be easily « Control fabrication in X, y, and z direction : :
n order to quantify and study these traction forces, it s critical to replicable « Photopolymerizes/cross-links polymers to generate 3D structure *  Increase range for diameter or height
construct an accurate model of intestinal villi. A 3D collagen scaffold ' : « FEabricatina crvots between each villus
featuring rounded, micro-needle arrayed topography is desired. In order to Client S ificati * S Watt lasers to _gal\_/anometer MITTOrS . Changing ?nol)(;playout
create such a scaffold, we plan to create a biomimetic scaffold mold to lent specitications . Autonjatfed fabrication _ _ . Imagina collagen scaffold usina confocal imaging and
mimic the 3D topography of villi. A TMPTA master mold will be _ _ « Limited to 800x800um field of view . ging b gd 9 ging
fabricated using multi-photon excitation photochemistry. This mold will - Parabolic, m_lcro-needle array « 1000um height = maximum uorescent beads
feature villus diameters of 100, 200, 300, 400, and 500um. Additionally, « 250um spacing between each
villus heights of 600, 750, and 900um will be fabricated per each pillar “ } B TvPTA
diameter. The goal of this project is to fabricate a master mold capable of - Diameter range: 100um-500um _ _ /_ — 1 atinc b e
generating collagen scaffolds to be used for traction force studies. + Height range: 500um-1000um . Trlmet_hylolpropc’_:me_-trlacrylc’flte (TMPTA) /Addion of methacrylated collagen M Epithelial cells
. Reusable master mold « High cross linking density o
Client Information - Master mold that easily creates | » Hard products formed through photopolymerization Methacryated colagen it
hydrogel/collagen scaffolds « (Good for use in radiation processing applications
. Budget: $1000 Figure 3: Microneedle array « Methacrylated Type I- Collagen
generated from UV-LIGA « Fundamental characteristics of type | collagen
Professor Michael Murrell (Yang etal., 2012) « Greater control over mechanical properties
* Department of Biomedical
«  Molecular, cellular, and tissue Design Matrix Final Design: Progress e 3% 3 3% X% A A A A )
! ! E o'sﬂs 0050' =’ e B BN B «
mechanics Design| Laser Ablation |MPE Photochemistry| UV-LIGA i~ _ 88 'E- 111 1
 Cellular Engineering Criteria (Weicht £ Prototyping S 'SR'=m'esrees 1 0 B R ™
. Systems Biology riteria (Weight) . Initial crotot ol s ,g.,z,o,z £33 bR N [ W RS eeding
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Mammalian Small Intestinal Villi « According to the criteria listed in the design matrix above, the best Chen, X., Su, Y., Ajeti, V., Chen, S.J., Campagnola, P.J., 2012. Cell Adhesion on Micro-Structured
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