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Bio Roll-UP: Maintaining Uniformity and Implementing Rinse Step
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Shaker High School, Latham, NY, USA

The goal of Bio Roll-Up is to determine how self-assembly can influence the differentiation of stem cells. A Bio Roll-Up
is a patterned layer stack on a silicon wafer that self-assembles at low temperatures to resemble a salivary gland tube.
In the future, cells will be seeded on top of these biolayers, allowing the hydrogel stack to serve as a scaffold. In the
fabrication of the bio-layers, degradation and depsoiting of precipitate of the bottom layer gives the surface a messy
appearance. This could affect cell proliferation and cell seeding. A rinse step can be implemented to dilute the solution,
allowing the surface of the wafer to have a more uniform surface. The first solution to the problem of the lack of
uniformity in the Bio-Roll Up was to use a spray bottle filled with 4 different solvents at room temperature for a rinse
step: DI Water, Hexane, or Isopropanol. Then, in place of the spray bottle, one-half of the wafer was submerged into a
bowl of DI water at 37°C for 30 seconds. During the submerging, the bowl of DI water was slightly swirled to clear away
any fog from the precipitate. A second piece was submerged after development, and followed the same procedure as
above. Ultimately, DI water rinse produced the best results amongst the other two solvents, however many times no
solvent had the best yield of self assembly. However in the final experiment, it was found that DI water rinse before and
after development yielded the best possible results with low self assembly at 37°C and higher self assembly than the
piece with no solvent at 7°C. Furthermore, the appearance of the wafer when submerged in DI water seemed to be
either similar or better than no solvent. However, there is still more work to be done in terms of the formulations of the
release layer as self-assembly when transferring the wafer from 37°C to 7°C is at zero, and overall a low number of
stacks are rolled at 7°C.
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