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Live/Dead Imaging

• If interfacial tension is the main effect counteracting droplet disruption, then the Sauter mean
diameter (d32) is dictated to be proportional to Ni -1.2, where Ni is the agitation rate, and if viscous
forces are the main effect stabilizing bead formation, then d32 is said to be proportional to Ni -0.75
• According to the bead size distributions shown above, viscous forces seem to dominate at higher
alginate concentrations whereas interfacial tension dominates at lower alginate concentrations
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• Cytotoxity tests are being performed on adherent cells and
encapsulated cells to confirm that cell death was due to
the nanoparticles
• Characterize insulin release over time in encapsulated cells
and adherent cells
• Develop a theoretical model to predict the average bead
size as a function of the alginate-oil interfacial tension and
alginate viscosity
• Quantification of the relationship between the MRI signal
strength and the nanoparticle concentration
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• The stirred-vessel encapsulation technique was
implemented to generate beads of various sizes using two
alginate solutions of different concentrations (2% and 5%)
• The target bead diameter was set to 600 μm based on a
simplified steady-state oxygen mass transfer model

Beads + Cells + Nano

Growth Curves and Cell Viability
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6. Filtration

• Alginate beads with and without
nanoparticles were placed in a 96
well plate and imaged with MRI
• The beads containing
nanoparticles displayed enhanced
signals when compared to both
water and the controls
• The result was independent on
the alginate concentration
• Encapsulated cells with
gadolinium nanoparticles could
potentially be localized, targeted
and followed during in vivo
studies, as the observed signal
strengths were sufficiently high

Day 14

• Characterize the effect of alginate concentration on the
bead size obtained during bead production by
emulsification and internal gelation
• Determine the effect of nanoparticles on mouse pancreatic
beta cell line (mouse insulinoma 6 or MIN6) survival
• Quantify the relationship between the MRI signal strength
and the nanoparticle concentration
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• Type I diabetes is characterized by the autoimmune
destruction of the insulin-producing pancreatic beta cells
found in the islets of Langerhans
• Current treatments include daily insulin injections or islet
transplantations from donors
• Allogeneic cells however are typically attacked and
rejected by the patient’s immune system
• Encapsulating islets in an alginate polymer bead creates a
barrier between the islets and components of the immune
system (such as immune cells and antibodies) while
allowing oxygen and nutrient transfer, as well as insulin
release, and thus reducing or even eliminating the need for
immunosuppressant drugs
• Encapsulating gadolinium oxide nanoparticles localizes the
beads during in vivo studies using MRI technology
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