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[ Abstract | The research goal is to elucidate molecular interactions between various drug molecules and
cell membranes in situ. A nonlinear optical spectroscopic method, sum frequency generation ( SFG) vibrational
spectroscopy, was applied to investigate molecular interactions between antimicrobial compounds, chlorpromazine,
amantadine, memantine and neutral or negatively charged model cell membranes. The different interactions
between different drug molecules and different model cell membranes were successfully elucidated. For example,
the molecular mechanisms of how antimicrobial compounds disrupt model cell membranes were revealed. The
similarity and differences when chlorpromazine, amantadine, and memantine interact with model cell membranes
with different charges were reported. SFG was developed into a powerful technique to study interactions between
drug molecules and cell membranes, which can be applied to study interactions between Chinese medicine and cell
membranes in the future.
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Chemical Society)
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Fig .3 Molecular formulas of several drug molecules studied in this article ( Reproduced with permission from Refs. 14, 16, 21, 22. Copyright

2009, 2014, 2014, 2015, American Chemical Society)
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Fig.4 SFG spectra collected from interfaces between lipid bilayers
and compound 1 solutions with different concentrations ( Reproduced
with permission from Ref. 12. Copyright 2006, American Chemical

Society )
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Fig.7 Time-dependent SFG signals collected from DSPC/dDSPC
lipid bilayer before and after in contact with a chlorpromazine
solution ( Reproduced with permission from Ref. 16. Copyright 2014,

American Chemical Society)
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Fig.8 Time-dependent SFG signals detected from inner and outer
leaflets of dDPPG/DPPG bilayers in contact with chlorpromazine
solutions of different concentrations ( Reproduced with permission from

Ref. 16. Copyright 2014, American Chemical Society)
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Table 1
from SFG signal changes detected from the dDSPC/DSPC bilayers
and the inner layer of the dDPPG/DPPG bilayers in contact with

Time-dependent SFG signal change parameters deduced

chlorpromazine solutions of different concentrations( Reproduced with

permission from Ref. 16. Copyright 2014 , American Chemical Society)
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Fig . 9
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Schematic showing different interactions between dDPPG/

amantadine solutions with different

concentrations ( Reproduced with permission from Ref. 21.

2014, American Chemical Society)
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Fig . 10 SFG spectra collected from interfaces between dDPPG/

dDPPG bilayers and memantine solutions with different

concentrations ( Reproduced with permission from Ref. 22. Copyright

2015, American Chemical Society)
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