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Raman spectroscopy can assist in the detection of cancerous cells and pick up on the metastization pro-
cess, sometimes before other methods can.

Raman Spectroscopy for the Detection of Cancer 

Raman spectroscopy can be used to analyze organic materials just as it is used to under-
stand the composition of inorganic materials. Within organic compounds, there is a limited 
presence of elements than when compared with inorganic compounds, and the presence of 
these elements are expressed in a fewer amount of functional groups.1 This means that, al-
though the results will need to be understood within a different framework, Raman is fully 
capable of uncovering key insights within organic material. 

A notable function of Raman spectroscopy within the organic chemistry field is its use in 
cancer research. Raman can be used to monitor the distribution of drugs, specifically ty-
rosine kinase inhibitors (TKI), to different cells throughout the body.2 Moreover, it is able 
to clearly detect the presence of cancerous oral cells with the help of gold nanoparticles, 
allowing for a non-invasive way to detect cancer.3 Raman can be also used during the sur-
gical excision process to check if margins are clear. This can be seen most notably in brain 
surgeries involving tumors.4

Breast Cancer Cells

This technique can also be used dur-
ing the cancer detection process, not 
just the treatment, as Raman is able 
to detect changes in the biochemical 
makeup of the bones after tumor cell 
inoculations have been administered.5 
X-ray images were not able to do the 
same



(1) Yuntao, X., & Hong, Q. (2017, September 18). Raman: Application. Retrieved September 25, 2018,  
 from https://chem.libretexts.org/Textbook_Maps/Physical_and_Theoretical_Chemistry_Textbook_ 
 Maps/Supplemental_Modules_(Physical_and_Theoretical_Chemistry)/Spectroscopy/Vibra 
 tional_Spectroscopy/Raman_Spectroscopy/Raman:_Interpretation

(2) Aljakouch, K., Lechtonen, T., Yosef, H. K., Hammoud, M. K., Alsaidi, W., Kötting, C., ... & Gerwert, K.  
 (2018). Raman Microspectroscopic Evidence for the Metabolism of a Tyrosine Kinase Inhibitor, Nera 
 tinib, in Cancer Cells. Angewandte Chemie International Edition, 57(24), 7250-7254

(3) Dai, W. Y., Lee, S., & Hsu, Y. C. (2018). Discrimination Between Oral Cancer and Healthy Cells Based  
 on the Adenine Signature Detected by Using Raman Spectroscopy. Journal of Raman Spectroscopy,  
 49(2), 336-342.

(4) Jermyn, M., Mok, K., Mercier, J., Desroches, J., Pichette, J., Saint-Arnaud, K., ... & Leblond, F. (2015).  
 Intraoperative brain cancer detection with Raman spectroscopy in humans. Science translational  
 medicine, 7(274), 274ra19-274ra19.

(5)          Zhang, C., Winnard Jr, P. T., Dasari, S., Kominsky, S. L., Doucet, M., Jayaraman, S., ... & Barman, I.  
 (2018). Label-Free Raman Spectroscopy Provides Early Determination and Precise Localization of  
 Breast Cancer-Colonized Bone Alterations. Chemical Science, 9(3), 743-753.

from

References


