Effect of pegylated gold nanoparticle
core size on cancer cell uptake
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* Set dose limits
* Software optimization
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Gold Nanoparticles (NPs) as Radiosensitizers

Radiation Therapy and Gold NP
W Treatment of Cultured Cervical

Cancer Cells'®
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Polyethylene glycol (PEG)
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* To determine the cellular uptake of gold NPs and
PEG-coated ones (2000 Da)
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Characterization

Gold NP

Effective Diameter: 16.8 nm
Polydispersity: 0.176

PEG-Gold NP

Effective Diameter: 27.7 nm
Polydispersity: 0.071
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Cellular uptake results
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Darkfield images of 14 nm Gold NPs
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Conclusion

Uptake of PEG-Gold NP is size dependent and
cell type dependent.

In cervical cancer cells, PEG-Gold NP uptake is
reduced to 26%.

In breast cancer cells, PEG-Gold NP uptake is
reduced to 20%.

There is a need to enhance the uptake of PEG-

Gold NPs.
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Supplementary 1: Drug delivery via PEGylated GNPs

Group a — no PTX, group b — PTX, group ¢ — PTX-PEG-GNPs
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* Lower tumor volume and mass with PEG-GNP conjugation®
* Longer drug circulation time of conjugates

13 %Ding Y, Zhou YY, Chen H, et al. The performance of thiol-terminated PEG-paclitaxel-conjugated gold nanoparticles.
Biomaterials. 2013;34(38):10217-10227.



Supplementary 2: Circulation lifetime depends on GNP size
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* Varying sizes of GNPs with 2kDa PEG

* Healthy mice

* Larger GNPs had longer circulation lifetimes
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Supplementary 3: Circulation lifetime depends
on PEG chain length
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Supplementary 4: Literature Review Queries

- NP
- PEG
- PEG space I
e E 0.4 -=- 15nm
Re — J0nm
Yy 503
=
W 0.2
— D
E 0.1-
~
@
w ﬂ.ﬂ L ¥ T
0.00 025 050 075 1.00 125
PEG density (PEG/nm?)
Brush Mushroom
Surface conformation of PEG varied Surface density of PEG varied®

°Walkey, C. D., Olsen, J. B., Guo, H., Emili, A., & Chan, W. C. W. (2012). Nanoparticle Size and Surface Chemistry
Determine Serum Protein Adsorption and Macrophage Uptake. J. Am. Chem. Soc., 134 (4), 2139-2147.



17

Supplementary 5: From extracellular matrix to cell

GNPs/cell vs. size
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* PEGylation of GNPs reduces uptake'®
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Supplementary 6: Characterization of Conjugates
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Supplementary 7: HyperSpectral Image
for RMEp-PEG-GNPs in MDA cells




Supplementary 8: Darkfield images of 14 nm gold NPs in MDA
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Supplementary 9: Enhanced uptake of 14 nm gold NPs in cervical

cancer cells
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