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Introduction and Goals of Research
Lasers are used to build optical traps to study the physics behind the manipulation of nanoparticles. These optical traps were first used in the 1970s and have many
applications for single particle studies in cell biology as well as physical chemistry. Because it can capture not only individual cells, latex beads, but also noble metal
nanoparticles, it enables us to obtain accurate and in-depth information of single particles. Trap stiffness is an important index of optical trapping, because it basically
defines how stable and stiff the trap is, despite the effects of Brownian motion and thermal noise. In this study, the influence of size of the particles, power of the trapping
Trapped nanoparticle
laser, effect of polarization of the laser at varying frames per second using a CMOS camera on the trap stiffness were studied.
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In a model system, how can we kill cancer cells with nanoparticles
without collateral damage to healthy cells?
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Students will engineer “nanoparticles” that attempt to pop the
balloons that represent cancer cells. Students will go through
at least two iterations of the design of their nanoparticles,
using data and collaboration to improve their design.
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Testing the Nanoparticle Cancer Treatment
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For students’ solutions to the cancer cell model problem…
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Kill as many of the cancer cells as
possible.
Limit the number of healthy cells that are
destroyed.
Trial 1
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x particle displacement from the mean (nm)

white light and circular polarization increases
stiffness in both x and y directions
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The design must be safe to test in the
classroom.
Your solutions should work in under a two
minute time period.
Your design solution must be smaller than
the “cells” themselves.
The materials used must be from those
supplied by the teacher or obtained from
your home.

Time to complete
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Other notes:

Student Performance Assessment
Students will evaluate the structure and function of other groups cancer
treatments while also comparing their models with reality using a Venn
diagram.

Individual assessment questions
Describe how the structure of your device relates to the function of your cancer killing device.
Connect what we’ve learned about the cell cycle to this cancer treatment design project.
How was this model system similar to reality? What are the limits of this model?
Evaluate: What makes a good cancer killing particle? How do you know?
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