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The interaction of plasma with living organisms or biological 
materials has been extensively studied using low pressure 
plasmas1-3 or atmospheric pressure plasmas4,5. Due to their 
properties the usefulness of low temperature plasmas could 
include the detoxification of some protein type molecules as 
toxins or prion abnormal molecules which cause 
Transmissible Spongiform Encephalopatie.  
Our research aims to prove the ability of low temperature 
microwave excited surface wave plasma to do this kind of 
modifications at low temperature and without involving any 
toxic substance. Also of great interest is revealing the 
mechanisms and the factors inside the plasma responsible for 
an eventual modification.  
The microwave plasma reactor was used in the present 
experiment. A 2.45 GHz microwave is introduced to the 
stainless chamber through a quartz window placed at the 
extremity of a rectangular waveguide. The plasma was 
excited at pressure 13.3 Pa.  The gas flow rate was kept 
constant at 100 sccm.  
As samples, [Arg8]-Vasotocin molecules as peptide and 
cystine as amino acid were used. These have disulfide 
linkage in molecular structure. It is known that disulfide 
linkage has an important role in the biomolecules. It is a 
significant determinant of the tertiary structure of most 
proteins.  
The effect of Ar or oxygen plasma irradiation on amino acids 
or was studied by X-ray photo- electron spectroscopy(XPS), 
nuclear magnetic resonance(NMR) spectroscopy, and time-of 
–flight mass spectroscopy(TOF-MS).  The present results 
show an apparent change of the molecular structure after 
plasma treatment.  
 
1 F. Rossi, O. Kylian, M. Hasiwa, Plasma Process. Polym.  3 
431 (2006). 
2 R. Mogul, A.A. Bol’shakov, S.L. Chan, R.M. Stevens, et al., 
Biotechnol. Prog. 19, 776 (2003). 
3 G.Fridman, G. Friedman, A. Gustol, A.B. Shekhter, V.N. 
Vasilets, A. Fridman, Plasma Process.Polym. 5, 503 (2008). 
4 X.T. Deng, J.J. Shi, M.G. Kong, J.Appl.Phys. 101, 074701 
(2007). 
5 B.J. Park, K. Takatori, Y. Sugita-Konishi, I.H. Kim, M.H. Lee, 
et al. , Surf. Coat. Technol. 201, 5733 (2007). 
________________________________ 
* This work has been partly supported by a Grant-in-Aid for 
Scientific Research from Japan Society for the Promotion of 
Science (JSPS).  


