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Presentations

2

Desired structure: 
- Manuscript summary (1 slide) 
- Main content or application (2–4 slides) 
- Use of concepts from Networks & Gels (1–2 slides) 
- Summary/questions (1 slide)

Logistics: 
- Length: ~15 minutes including ?s/discussion 
- Present in groups: groups of ~4-6, ~15–20 groups total 
- Dates: 10.5, 12.5, 17.5, & 19.5 
- Pick a paper on a subject area of your interest! 

- I will suggest some papers in lecture before Easter break 
if you would like to select from those you can.



Manuscript summary
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The authors developed a statistical-kinetic model of how light 
can be used in a controlled manner to dissolve 

photodegradable hydrogels.



Photoresponsive, dynamic PEG hydrogels
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Step-growth formulation: 
6.2 wt% PEGdiPDA 
3.8 wt% PEG4SH 5K 
300 mM triethanolamine 
PBS pH 8.0 
G’ ~ 3.8 kPa 

Chain-growth 
formulation: 
8.2 wt% PEGdiPDA 
6.8 wt% PEGA 
0.2 M ammonium 
persulfate 
0.1 M TEMED 
PBS pH 8.0 
G’ ~ 10.6 kPa Decreased crosslinking density (𝜈) leads to 

increased water swelling (Q) and mesh size (𝜉) 
and decreased modulus (G, E).
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Kloxin, A.M.; Kasko, A.M.; Salinas, C.N.; Anseth, K.S. Science, 2009, 324, 59.

 Tibbitt, M.W.; Kloxin, A.M.; Sawicki, L.A.; Anseth, K.S. Macromolecules, 2013, 46, 2785.
Kloxin, A.M.; Tibbitt, M.W.; Anseth, K.S. Nature Protocols, 2010, 5, 1867.



Light responsive biomaterials for dynamic cell culture
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G’ = storage modulus 
τPD = characteristic degradation time 
ρxl = crosslinking density 
k = kinetic constant of photolysis 
I = intensity of light 

Gels degrade in response to light in a predictable and tunable 
manner that is quantified with a statistical-kinetic model.

Kloxin, A.M.; Kasko, A.M.; Salinas, C.N.; Anseth, K.S. Science, 2009, 324, 59.

 Tibbitt, M.W.; Kloxin, A.M.; Sawicki, L.A.; Anseth, K.S. Macromolecules, 2013, 46, 2785.
Kloxin, A.M.; Tibbitt, M.W.; Anseth, K.S. Nature Protocols, 2010, 5, 1867.



Predictable modulation of mechanical properties
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hν 365nm, 10mW/cm2 
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Light enables spatial control of gel material 
properties via user-defined, in situ patterning.
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 Tibbitt, M.W.; Kloxin, A.M.; Sawicki, L.A.; Anseth, K.S. Macromolecules, 2013, 46, 2785.
Tibbitt, M.W.; Kloxin, A.M.; Anseth, K.S. Journal of Polymer Science Part A: Polymer Chemistry, 2013, 51, 1899.

Kloxin, A.M.; Tibbitt, M.W.; Kasko, A.M.; Fairbairn, J.A.; Anseth, K.S. Advanced Materials, 2010, 22, 61.



Micron-scale gel erosion
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Scale bars, 100 µm 

Focused light enables precise 
and predictable gel erosion on 

the micron-scale

Dashed line - prediction 
Solid circles - experimental

Tibbitt, M.W.; Kloxin, A.M.; Anseth, K.S. Journal of Polymer Science Part A: Polymer Chemistry, 2013, 51, 1899.
Kloxin, A.M.; Tibbitt, M.W.; Kasko, A.M.; Fairbairn, J.A.; Anseth, K.S. Advanced Materials, 2010, 22, 61.

Tibbitt, M.W.; Kloxin, A.M.; Dyamenahalli, K.U.; Anseth, K.S. Soft Matter, 2010, 4, 5100.



Use of concepts from Networks & Gels
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Rubber elasticity theory:

<latexit sha1_base64="6MMUU2I5DVG5aneUuu+c1AIpZ9k=">AAACEHicbVDLSsNAFJ3UV62vqks3g0VaF5akCLoRii50WcE+oAlhMp20QyeTMHMjlNBPcOOvuHGhiFuX7vwbp4+FVg9cOJxzL/feEySCa7DtLyu3tLyyupZfL2xsbm3vFHf3WjpOFWVNGotYdQKimeCSNYGDYJ1EMRIFgrWD4dXEb98zpXks72CUMC8ifclDTgkYyS+WXSGxK1gIFTdUhGbX5bEp3x67ivcHcIwv8EltCH6xZFftKfBf4sxJCc3R8Iufbi+macQkUEG07jp2Al5GFHAq2LjgppolhA5Jn3UNlSRi2sumD43xkVF6OIyVKQl4qv6cyEik9SgKTGdEYKAXvYn4n9dNITz3Mi6TFJiks0VhKjDEeJIO7nHFKIiRIYQqbm7FdEBMLmAyLJgQnMWX/5JWrerYVef2tFS/nMeRRwfoEFWQg85QHd2gBmoiih7QE3pBr9aj9Wy9We+z1pw1n9lHv2B9fAM4X5tn</latexit>

<latexit sha1_base64="pC4H1eQkxo2nP4FbQrnxMBPMdtw=">AAAB+3icbVBNS8NAEN3Ur1q/Yj16WSyCp5KIoMdSD3qs0C9oQ9hsJ+3SzSbubool9K948aCIV/+IN/+N2zYHbX0w8Hhvhpl5QcKZ0o7zbRU2Nre2d4q7pb39g8Mj+7jcVnEqKbRozGPZDYgCzgS0NNMcuokEEgUcOsH4du53JiAVi0VTTxPwIjIULGSUaCP5dvkO9+ExZRPcFyke+3Xc9O2KU3UWwOvEzUkF5Wj49ld/ENM0AqEpJ0r1XCfRXkakZpTDrNRPFSSEjskQeoYKEoHyssXtM3xulAEOY2lKaLxQf09kJFJqGgWmMyJ6pFa9ufif10t1eONlTCSpBkGXi8KUYx3jeRB4wCRQzaeGECqZuRXTEZGEahNXyYTgrr68TtqXVdepug9XlVo9j6OITtEZukAuukY1dI8aqIUoekLP6BW9WTPrxXq3PpatBSufOUF/YH3+AErJk0s=</latexit>

Mean-Field approach:

<latexit sha1_base64="KjaqW26u8VFbUqnK16PtGzN/ogw=">AAACEHicbZDLSsNAFIYn9VbrLerSzWARK2hJRNCNUCqCK6lgL5CGMplO6tDJJMxMhBryCG58FTcuFHHr0p1v4zTNQlt/GPj4zzmcOb8XMSqVZX0bhbn5hcWl4nJpZXVtfcPc3GrJMBaYNHHIQtHxkCSMctJUVDHSiQRBgcdI2xtejOvteyIkDfmtGkXEDdCAU59ipLTVM/cblYdDdQDPoQ2PYNcXCCfOdf3Szex0wj0r7Zllq2plgrNg51AGuRo986vbD3EcEK4wQ1I6thUpN0FCUcxIWurGkkQID9GAOBo5Coh0k+ygFO5ppw/9UOjHFczc3xMJCqQcBZ7uDJC6k9O1sflfzYmVf+YmlEexIhxPFvkxgyqE43RgnwqCFRtpQFhQ/VeI75AORekMSzoEe/rkWWgdV22rat+clGv1PI4i2AG7oAJscApq4Ao0QBNg8AiewSt4M56MF+Pd+Ji0Fox8Zhv8kfH5A+bmmgM=</latexit>

Flory-Stockmayer equation:

<latexit sha1_base64="GqhxJ8RPVBUp8Du81yUFUZSoWMY=">AAACDXicbVC7TsMwFHXKq5RXgJHFoiCVgSpGSLAglbIwFok+pCaKHNdprTpOsB2kKsoPsPArLAwgxMrOxt/gPgYoHMm6R+fcq+t7goQzpR3nyyosLC4trxRXS2vrG5tb9vZOS8WpJLRJYh7LToAV5UzQpmaa004iKY4CTtvB8Grst++pVCwWt3qUUC/CfcFCRrA2km8fNOAFdEOJSYbyzFV3UmeyEvqXx+jIlLopee7bZafqTAD/EjQjZTBDw7c/3V5M0ogKTThWqoucRHsZlpoRTvOSmyqaYDLEfdo1VOCIKi+bXJPDQ6P0YBhL84SGE/XnRIYjpUZRYDojrAdq3huL/3ndVIfnXsZEkmoqyHRRmHKoYziOBvaYpETzkSGYSGb+CskAm2i0CbBkQkDzJ/8lrZMqcqro5rRcq8/iKII9sA8qAIEzUAPXoAGagIAH8ARewKv1aD1bb9b7tLVgzWZ2wS9YH9+RzJn0</latexit>



Summary/questions

9

Gelation theory and rubber elasticity were applied to develop a statistical-
kinetic model of network degradation in photodegradable hydrogels.

Mean-field approaches similar to those used in class simplified the 
model framework.

Questions?


