




 
Figure 5: Self-assembly Infrared Spectrum 

 

 
Figure 6: Self-assembly Carbon-13 NMR 

 

 
Figure 7: Self-assembly with metanil yellow in DMF post laser 
treatment 

 
Figure 8: Self-assembly with retinoic acid in DMF 

 
Figure 9: Self-assembly with retinoic acid in ethanol 

 

Conclusion 

The result suggests that a self-assembly complex 

between the PAN-stat-P4VP polymer and the retinoic acid 

was formed. The IR spectrum of the self-assembly shown in 

figure 5 provides evidence for the presence of retinoic acid 

in the complex but no signals of polymer in the complex. 

This could suggest that characteristic IR peaks of the 

polymer were embedded in the IR signals of retinoic acids. 

However, the carbon-13 NMR spectrum of the complex 

does show evidence for the presence of retinoic acid and 

polymer in the complex.  



deposited colloids grew into flake shapes (see Figure 8). 

While using ethanol as the organic solvent, the deposited 

colloids grew into long strip shapes (see Figure 9). We 

anticipate that spherical shapes of PAN-stat-P4VP/RA on 

copper spheres can be observed by adjusting the organic 

solvent types and the molecular weights of the polymers, as 

the colloidal solution of PAN-stat-P4VP/RA was formed. 

By exposing the deposited self-assembly on copper 

surfaces under polarized laser light, we found that the 

nanospheres of the PAN-stat-P4VP/MY are slightly 

deformed, which suggests that longer exposure time can be 

used for the future tests of the PAN-stat-P4VP/RA self-

assemblies. 

 

References 

[1] Whitesides, G. M.; Mathias, J. P.; Seto, C. T. Molecular 

Self-Assembly and Nanochemistry: A Chemical Strategy for 

the Synthesis of Nanostructures; 1991. 

[2] Cui, F.; Lin, J.; Li, Y.; Li, Y.; Wu, H.; Yu, F.; Jia, M.; 

Yang, X.; Wu, S.; Xie, L.; Ye, S.; Luo, F.; Hou, Z. Mol. 

Pharmaceutics 2015, 12 (4), 1318–1327. 

[3] Jin, Cheng, Taoran Zhang, Fangzhuan Liu, Lingyu 
Wang, Qinjian	Yin,	and	Dequan	Xiao.	“Fabrication	of	Size	
Controllable Polymeric Hollow Nanospheres Containing 
Azo Functional Groups via Ionic Self-assembly.”	RCS 
Advances 4.16 (2014): 8216. Print.  
 

 

Biography 

Jessica Damon is currently a senior at the University of New 

Haven majoring in chemistry. After graduation, Jessica 

plans to attend pharmacy school to obtain a Pharm. D. 

degree. She is also a member of the University New Haven 

chapter of Health 

 

Acknowledgements 

We would like to thank the University of New Haven’s 

Summer Undergraduate Research Fellowship program for 

providing funds for this project. We would also like to thank 

the Dr. Elsa Yan’s group in the Department of Chemistry at 

Yale University for their assistance with the laser work. 

Lastly we would like to thank the Center for 

Nanotechnology at Southern Connecticut State University 

for their service on the SEM work.  

 


